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DISEASES  OF  THE  DIGESTIVE  TRACT  AND 
ALLIED  ORGANS,  THE  LIVER,  PANCREAS, 
AND  PERITONEUM. 

By  martin  E.  REHFUSS,  M.D. 

The  present  crises  in  the  nation's  history  demands  every  available 
resource.  A  mobihzation  of  all  the  forces — military,  economic,  medi- 
cal— demands  the  utmost  efficiency  in  every  phase  of  activity.  Already 
thousands  of  physicians  throughout  the  country  have  answered  the  call, 
and,  for  the  civilian,  work  will  be  at  a  standstill.  They  are  called  upon 
to  meet  the  peculiar  exigencies  incident  to  a  great  struggle,  such  as  the 
present.  It  is  therefore  a  particular  source  of  pride  to  know  that  gastro- 
enterologists  everywhere  have  responded  to  the  task,  and  the  Surgeon- 
General  has  recognized  the  necessity  for  this  speciality  in  creating  a 
section  of  gastro-enterology  in  the  division  of  Internal  INIedicine,  in 
charge  of  Major  Scale  Harris.  It  is  therefore  particularly  fitting  that 
a  large  part  of  this  review  be  devoted  to  the  military  aspect  of  gastro- 
intestinal conditions.  This  war  has  served  to  focus  the  perspective 
more  directly  on  intestinal  than  gastric  disturbances.  It  has  stimulated 
investigation  of  the  various  forms  of  enteritis,  enterocolitis,  the  various 
dysenteries,  the  parasitic  intestinal  conditions,  the  increased  frequency 
of  infectious  jaundice  and  the  prevalence  of  carriers  everywhere  (Studies 
in  New  York  and  Nashville)  capable  of  inducing  an  epidemic  of  this 
disease.  Among  the  most  important  questions  studied  are  those  dealing 
with  prophylaxis  and  immimization. 

Where  the  articles  justified  it,  portions  were  abstracted  word  for  word, 
others  have  been  almost  totally  neglected.  General  summaries,  which 
constitute  a  favorite  form  of  exploitation,  and  literary  plagiarism  ha^'e 
found  no  place  in  this  review.  More  than  one-half  of  the  articles  con- 
tributed are  by  men  in  active  military  service,  and  therefore  reflect  the 
conditions  which  are  likely  to  be  encountered  in  the  field.  The  technic 
in  the  preparation  of  intestinal  vaccines  (Bertholet),  transduodenal 
lavage,  the  determination  of  intragastric  conductance,  the  examination 
of  the  Spirochetse  icterohemorrhagise,  the  determination  of  urobilin, 
uribilinogen,  and  the  local  aj)plication  of  magnesium  sulphate  in  spastic 
constipation  are  given  in  detail.    Of  particular  interest  are  the  questions 
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of  reversed  peristalsis,  the  effects  of  antacids,  the  interesting  and  most 
complete  studies  of  Smithies  on  the  effects  of  gastro-enterostomy,  and 
the  question  of  protective  multiple  inoculations  among  the  troops,  as 
extolled  by  Vastellani  and  Taylor. 

The  gastro-intestinal  problems  dealing  with  the  war  are  naturally  of 
paramount  consideration.  The  desirability  of  carefully  studying  these 
cases  is  ai)parent  from  some  of  the  French  reports,  there  being  present 
a  number  of  cases  in  which  gastro-intestinal  conditions  have  demanded 
treatment.  The  questions  of  fatigue  and  shock  on  gastro-intestinal  func- 
tion, food  infection,  the  effects  of  various  dietaries  on  the  efficiency  of 
the  troops,  and  the  incidence  of  gastro-intestinal  phenomena  among 
large  bodies  of  enlisted  men  are  important.  Under  capable  medical 
supcr\ision,  these  data  and  statistics  alone  would  be  of  great  value. 
A  certain  group  of  cases  which  come  up  before  the  military  physician, 
as  well  as  the  men  serving  on  the  local  and  War  Ad\isory  Boards,  is 
that  showing  pronounced  visceroptosis,  marked  vasomotor  disturbances, 
and  a  highly  sensitive  neurovascular  mechanism. 

The  effects  of  military  training  is  to  be  carefully  noted  on  these  cases, 
and  the  present  time  offers  unparalled  opportunities  for  their  solution. 
At  the  present  time,  but  particularly  after  the  war,  the  question  of  phys- 
ical reconstruction  naturally  occupies  the  medical  mind,  and  the  elimi- 
nation of  focal  infections,  and  parasitic  and  bacterial  carriers  are  not  the 
least  among  the  problems  which  must  be  met  with. 

The  inevitable  result  of  this  war  will  be  a  tremendous  impetus  to 
scientific  study,  and  the  logical  conclusion  that  America  is  preeminently 
suited  to  be  the  Mecca  for  post-graduate  study.  It  is  becoming  manifest, 
as  was  realized  by  many  thoughtful  observers  even  before  the  war,  that 
Germany  will  no  longer  be  a  center  for  post-graduate  study,  but  that 
the  rich,  unculled  fields  of  France  and  England,  as  well  as  the  great 
clinics  in  America,  will  attract  the  student.  It  is  to  be  hoped  that  the 
dissemination  of  the  English  tongue,  as  well  as  the  knowledge  of  the 
French  language  gained  by  thousands  of  medical  men  at  first  hand,  will 
serve  to  promote  a  mutual  reciprocation  among  the  students  of  the  Allied 
countries.  It  is  to  be  regretted  that  in  the  last  year  the  dean  of  French 
gastro-enterologists,  Albert  INIathieu,  died.  But  many  men  are  left  to 
fill  the  ranks,  not  the  least  among  them  being  Koux,  Loeper,  Goift'on, 
Chauffard,  Tessier,  and  others.  The  idealism  and  faithful  consecration 
to  dut}',  as  well  as  the  earnest  and  unselfish  longing  for  the  truth,  which 
dominates  the  French  school,  will  be  a  great  stimulus  in  directing  the 
policies  of  American  medicine.  The  ability  of  American  investigators 
to  carry  on  the  problems  of  the  future  can  be  safely  entrusted  to  those 
who  have  been  tried  by  fire,  and  whose  vision  has  been  tempered  by  a 
little  of  the  French  esprit,  to  bring  into  closer  relationship  the  intimate 
ties  which  binds  these  great  countries. 

DISEASES  OF  THE  MOUTH. 

Infections  of  the  Mouth.  Infections  of  the  mouth  ])lay  an  important 
j)art  wliere\cr  large  bodies  of  men  are  gathered  together.    It  is,  there- 
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fore,  not  surprising  that  mouth  infections  should  be  reported  among 
the  troops  and  that  the  care  of  the  mouth  constitutes  an  important 
prophylactic  measure.  McKinistry  gives  the  results  of  the  study  of 
Vincent's  angina,  which  is  reported  in  full  in  this  review.  Emrys 
Roberts  uses  the  following  treatment  as  a  local  application: 

Liqiioris  hydrogenii  dioxidi 150  ounces  4 

Vini  ipecac 12  drams  3 

Glycerini 15  drams  5 

Aquje q.  s.  ad  240  ounces  8 

Gingivitis  is  usually  cured  in  about  six  days  by  this  treatment,  and 
the  throat  condition  is  supposed  to  clear  up  altogether  in  twenty-four  to 
forty-eight  hours. 

Pyorrhea  is  another  frequent  condition  demanding  not  merely  treat- 
ment, but  prophylaxis.  The  local  use  of  the  arsenic  and  ipecac  prepara- 
tions, such  as  the  combination  of  liquor  potassii  arsenitis  and  vinum 
ipecacuanhse  is  efficacious. 

The  importance  of  these  conditions  is  evident  when  it  is  realized  that 
a  great  many  of  the  visceral  complications  are  due  to  the  swallowing 
and  dissemination  of  bacteria  from  the  mouth.  The  reviewer  described 
the  condition  known  as  Gastric  Infection  in  the  September  number  of 
the  Clinics  of  North  America,  in  which  it  was  pointed  out  that  direct 
infection  of  the  gastric  mucous  membrane  can  occur  through  the  swallow- 
ing of  infected  material  and  particularly  through  the  medium  of  infected 
foci  of  the  mouth. 

Vincent's  Angina.  The  prevalence  of  this  disease  among  soldiers  and 
the  fact  tlmt  these  conditions  are  to  be  found  in  many  mouths  will 
emphasize  the  necessity  for  a  thorough  summary  of  the  condition. 
McKinistryi  contributes  an  excellent  article  on  the  condition,  from  which 
the  following  points  of  most  importance  have  been  abstracted: 

Seasonal  Variations.  Acute  tonsillar  affections  in  this  country  usually 
show  a  seasonal  variation,  occurring  most  frequently  in  the  spring  and 
autumn.  J.  D.  Rolleston  published  a  paper  on  32  cases  of  Vincent's 
angina  observed  in  children,  and  therein  stated  he  found  Vincent's 
angina  commonest  in  spring  and  rarest  in  autumn. 

Below  are  monthly  tables  of  the  numbers  of  cases  of  Mncent's  angina 
and  fuso-spirochetai  ulcerations  of  the  gums  met  with  at  Queen  Alex- 
andra Military  Hospital  during  the  year  1916. 

TABLE   OF  CASES   OF  VINCENT's  ANGINA. 

January 16        July 6 

February 2         August 13 

March 6         September 19 

April 13         October 11 

May 6         November 24 

June 3         December 38 

TABLE   OF  CASES   OF  FUSO-SPIROCHETAL  ULCERATION  OF  THE   GUMS. 

January 30  July 16 

February 19  August 28 

March 30  Septeml)er 28 

April 26  October 25 

May 20  November 30 

June 16  December 51 

1  Practitioner,  1917,  xcix,  507. 
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From  these  tables  it  will  be  observed  that  the  diseases  are  commonest 
during  the  winter  months,  and  that  the  numbers  of  cases  of  Vincent's 
angina  rise  and  fall  with  the  cases  of  fuso-spirochetal  ulceration  of  the 
gums.  But  it  is  to  be  remembered  that  as  the  conditions  of  life  have  so 
materially  changed  in  the  present  state  of  stress,  it  is  obviously  unsafe 
to  draw  any  general  conclusion  of  seasonal  variation  from  the  tables. 

Occupation  and  Age.     Nearly  all  his  cases  occurred  in  soldiers. 

There  can  be  no  doubt  that  oral  sepsis  plays  a  very  important  part; 
about  ;i()  per  cent,  of  the  cases  seen  by  me  showed  decayed  teeth,  and  a 
larger  ])roportion  want  of  oral  cleanliness.  In  a  large  number  of  the 
latter,  the  mouth-toilet  had  been  discarded  on  account  of  the  pain  and 
the  bleeding  excited. 

Infectivity.     The  affections  do  not  appear  to  be  highly  infectious. 

There  can  be  no  doubt  that  the  disease  can  also  be  conveyed  by  the 
mouth  pieces  and  holders  of  pipes,  cigarettes,  gas  masks,  and  other 
articles  coming  in  contact  with  the  mouth,  and  I  have  found  fusiform 
bacilli  in  smears  taken  from  the  inside  of  the  mouth  pieces  of  pipes  and 
cigarette  holders.  Those  modes  of  infection,  however,  account  for  only 
a  few  of  the  cases  seen.  Many  of  the  cases  were  li\'ing  at  their  homes 
or  in  billets  removed  from  overcrowding  and  unsanitary  conditions,  and 
from  whom  no  evidence  of  infection  could  be  obtained. 

He  examined,  microscopically,  smears  from  the  throats  of  1320 
healthy  soldiers,  and  found  fuso-spirochetal  organisms  in  32.  He  also 
examined  smears  from  the  gums  of  230  healthy  men,  who  had  not  yet 
started  military  life,  and  found  no  less  than  95  positive.  It  thus  looks 
as  if  these  saprophytic  organisms  can,  under  certain  conditions,  become 
I)athogenic.    The  proi)ortion  of  "healthy  carriers"  is  highly  significant. 

Excitiini  ('(I use.  The  affection  is  caused  by  an  a])parent  association 
of  a  bacillus  and  spirochete.  Tlie  bacillus,  first  called  by  Vincent  the 
fusiform  bacillus,  is  straight  or  slightly  curved,  and  tai)ering  at  each 
end.    It  is  about  4m  to  12m  in  length  and  about  1  n  in  thickness. 

'i'he  bacillus  fusiformis  is  easily  stained  by  the  basic  aniline  dyes, 
particularly  weak  carbol-fuchsin.  It  is  (iram-negative  and  anaerobic. 
In  stained  preparations,  vacuoles  are  often  seen,  and  frequently  spore- 
like bodies  can  be  made  out  if  a  film  is  stained  by  a  warm  carbol-fuchsin 
and  decolorized  in  1  per  cent.  suli)huric  acid.  Tunnicliff  states  they  are 
situated  at  one  end  or  near  the  center  of  the  bacillus,  and  the  develop- 
ment from  the  spore  into  the  very  short  plump  l)a('illus  may  be  observed 
in  a  hanging  drop. 

The  spirochete  is  a  delicate  organism,  about  12m  to  3()m  in  length. 
It  usually  has  five  or  six  undulations  of  wide  amplitude.  It  is  quite 
distinct  from  the  treponema  i)alliduni,  which  is  hner,  with  eight,  ten 
or  more  undulations. 

The  spirochete  \'incenti,  as  it  is  freciuently  called,  is  motile,  and 
takes  the  stains  like  the  fusiform  bacillus;  it  is  Gram-negative  and 
anaerobic. 

The  fusiform  bacilhis  and  >|)ir()ch('te  may  easily  i)e  (lisi)layed  by  the 
following  simj)le  procedure:  A  smear  is  made  from  a  fuso-spirochetal 
ulcer,  dried,  fixed,  stained  for  a  few  minutes  in  diluted  carbol-fuchsin. 
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dried,  and  examined  under  the  oil-immersion  lens,  when  fusiform,  mixed 
up  with  cocci,  bacilli,  leptothrices  and  other  organisms.  Sometimes,  in 
severe  cases,  almost  pure  cultures  of  the  fusiform  bacilli  and  spirochetse 
will  be  found,  but  these  will  gra(hially  decrease  in  numbers  as  the  process 
of  recovery  advances.  It  should  also  be  mentioned  that  some  smears 
from  a  healthy  mouth,  fixed,  stained  and  examined  microscopically 
show  quite  a  different  ])icture  from  the  smears  from  a  fuso-spirochetal 
ulcer  of  the  gums,  throat,  or  mouth.  In  the  former,  the  fusiform 
bacilli,  if  present,  are  few  and  far  between,  while  in  the  latter  thcN'  are 
numerous. 

Symptoms.  The  patient  rarely  looks  or  feels  ill.  lie  usually  com- 
plains of  pain  or  discomfort  in  the  throat,  occasionally  darting  up  to 
the  ears,  and  increased  on  swallowing.  He  may  have  a  headache  and 
indefinite  pains  in  the  limbs. 

The  temperature  very  rarely  exceeds  100°  F.,  and,  when  raised,  usually 
subsides  in  a  day  or  two.  The  pulse  rate  simply  shows  the  usual  relation- 
ship of  fluctuation  to  temperature.  The  small  amount  of  constitutioufil 
disturbance  found  is  surprising,  and  forms  a  strong  point  in  the  diagnosis 
of  the  aft'ection. 

The  lymphatic  glands  about  the  affected  region  are  enlarged  and 
tender. 

As  a  rule,  the  mouth  can  easily  be  opened,  when  the  hard  and  soft 
palate  will  often  be  seen  to  be  red  and  injected.  If  the  tonsils  are 
examined,  one  of  two  conditions  will  usually  be  found:  (a)  On  the  sur- 
face of  one  or  both  tonsils  will  be  seen  a  soft,  whitish,  cream>--looking 
membrane,  which  can  easily  be  removed  with  a  swab,  leaving  behind  a 
deep,  ragged,  or  punched-out  ulcer,  with  a  bleeding  base.  This  is  the 
deep  type  of  ulcer,  (b)  A  thin,  whitish  membrane  will  be  found  cover- 
ing part,  or  both  tonsils,  very  difficult,  or  impossible,  to  remove  by 
gentle  brushing,  but,  if  removed,  leaving  a  bleeding  ulcer.  This  is  the 
diphtheroid  or  superficial  type  of  ulcer. 

Out  of  150  cases,  he  found  the  right  tonsil  affected  in  66  cases,  the 
left  in  36  cases,  and  both  in  48  cases.  In  150  cases,  the  ulcers  in  120 
were  of  the  deep  type,  and  in  30  of  the  diphtheroid  type.  The  mem- 
brane, if  removed,  is  found  to  have  a  very  foul  odor,  and  the  same  fetor 
is  noticeable  about  the  breath  of  the  patient. 

Some  ulcers  are  very  acute,  and  may  extend  rapidly  in  surface  and 
depth.  The  author  has  seen  an  ulcer  increase  half  an  inch  in  depth  in 
twenty-four  hours. 

The  diphtheroid  or  superficial  ulcer  may  cover  both  tonsils,  the  pillars 
of  the  fauces,  and  the  soft  palate,  presenting  an  appearance  very  like 
diphtheria  and  frequently  mistaken  for  it.  The  deep  ulcer  may  similarly 
encroach  on  the  parts  of  the  adjoining  tonsils.  The  urine  is  usually 
normal.  In  6  cases,  red  blood  cells  were  found.  Renal  casts  were 
found  in  1  case. 

Blood.  In  a  few  cases,  particularly  when  the  temperature  was  raised, 
there  was  an  increase  in  polymorphonuclears. 

Duration  of  the  Disease.  Most  of  the  cases  recover  in  ten  or  eleven 
da\s.    The  average  duration  of  150  cases  was  fifteen  days. 
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Complications.  The  chief,  and  most  important,  is  ulceration  of  the 
gums.  This,  as  already  stated,  was  found  in  every  case,  and  the  tonsils 
most  likely  becomes  infected  from  the  gums.  As  already  mentioned, 
albumin,  red  blood  cells,  and  tube  casts  have  been  found  in  the  urine. 
Klebs-Loffler's  bacillus  was  found  coexisting  in  1 1  cases,  and  syphilis 
in  2 — both  cases  being  corroborated  by  positive  Wassermann  reactions. 

Diagnosis.  In  the  majority  of  cases  the  diagnosis  can  be  made  with 
reasonable  care  from  the  clinical  appearances  alone,  but,  to  be  on  the 
safe  side,  a  direct  smear  should  be  fixed,  stained  with  weak  carbol- 
fuchsin,  or  methylene  blue  and  examined  under  the  high  power  (yVth) 
for  fusiform  bacilli  and  sphochetes.  The  presence  of  coexisting  diph- 
theria and  syphilis  must  never  be  lost  sight  of.  Slopes  incubated  at 
37°  C.  for  twenty-four  hours  are  then  examined  for  the  Klebs-Loffler 
bacillus. 

The  chief  clinical  features  of  Vincent's  angina  are: 

1.  Slight  constitutional  disturbance. 

2.  Temperature  rarely  over  100°  F. 

3.  Pain  on  swallowing. 

4.  Submaxillary  lymphatic  glands  enlarged  and  tender. 

5.  Disease  often  unilateral. 

6.  The  membranous  exudate  is  usually  easily  removed,  leaving  a 

raw,  bleeding  surface. 

7.  Trine  rarely  albuminous. 

8.  Presence  of  fusiform  bacilli  and  spirochetse. 

In  diphtheria  we  have  a  membranous  formation  accompanied  by: 

1.  Severe  constitutional  symptoms. 

2.  Both  sides  of  the  throat  afl'ected  (usually). 

3.  Pain  on  swallowing  not  great. 

4.  Submaxillary  lymphatic  glands  not  so  tender. 

5.  INIembrane  difficult  to  remove. 

6.  x-Mbumin  fre(|uently  present  in  the  urine. 

7.  Klebs-L()fller  bacillus  present  in  culture. 

Fusiform  bacilli  and  spirochetal  may  be  found  in  sj^^hilitic  ulcers, 
but  the  ulcer  has  not  a  clinical  feature  of  the  true  Vincent's  angina. 
The  lymi)hatic  glands  are  not  enlarged  and  tender,  and  a  Wassermann 
reaction  of  the  blood  will  settle  the  question. 

Treatment.  It  is  of  the  greatest  imjiortance  to  have  the  teeth  well 
attended  to.  He  always  insists  on  the  frequent  use  of  a  mouth  wash, 
such  as  peroxide  of  hydrogen  or  phenol  and  potassium  chlorate,  par- 
ticularly after  meals,  so  as  to  wash  away  all  ])articles  of  food. 

The  author  always  swabs  the  gums  daily,  or  twice  daily,  with  an  anti- 
se])tic.  Among  the  other  things  tried  have  been  tincture  of  iodine, 
coll6(lial  iodine,  collodial  silver,  bacterol,  flavine,  and  a  mixture  of  vinum 
ipecacuanha-  3ss,  glycerine,  5i,  liquor  arsenicalis  ad  5i,  but  none  has 
given  such  good  results  as  an  alkaline  salvarsan  solution,  double  the 
strength  ordinarily  used  for  intravenous  injections. 

Salvarsan  powder  was  simply  dusted  on  the  part  by  some;  others 
sw^abbed  it  on  mixed  with  glycerine.  Ehrlich  tried  salvarsan  intra- 
venously, but  Citrol,  who  used  both  the  local  and  intravenous  methods, 
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thought  the  former  more  efficacious.  Before  each  swabbing,  the  gums 
should  be  carefully  dried  with  cotton-wool  and  all  extraneous  matter 
removed  from  between  the  teeth  with  a  dentist's  probe.- 

DISEASES  OF  THE  ESOPHAGUS. 

Cardiospasm  Dilator.  Larimore-  describes  a  cardiospasm  dilator  which 
is  worthy  of  consideration.  "It  was  made  by  an  ordinary  stomach- 
tube  of  small  diameter,  attaching  to  its  end  the  tapering  tip  of  a  small 
bougie.  A  rubber  balloon  was  then  fastened  about  the  tube  and  bougie 
end.  About  this  was  placed  a  bag  made  of  very  light-weight  silk,  and 
so  cut  that  when  the  first  or  inner  balloon  was  inflated,  there  would 


Fig.  1. — Construction  of  cardiospasm  dilator. 


appear  a  constriction  about  the  middle.  A  second  balloon  was  fastened 
over  this.  Air-tight  fastening  of  the  ends  of  the  balloons  was  made 
with  rubber  cement  and  winding  with  small  silk  thread.  This  consti- 
tutes the  dilator  proper.  Another  small  balloon  may  be  added  inside 
the  first  large  balloon  at  its  proximal  end.  This  balloon  is  also  covered 
by  a  silk  bag  which  limits  its  degree  of  inflation.  Its  tube  for  inflation 
may  extend,  as  is  shown,  through  the  lumen  of  the  stomach-tube.  By 
a  three-way  stopcock  on  the  proximal  end  of  the  apparatus,  either  the 
small  balloon  or  the  large  outer  balloons  may  be  inflated.  The  small 
balloon  is  used  by  inflating  it  primarily  for  locating  the  instrument 

2  Journal  of  tho  American  Medical  Association,  December,  1917,  Ixix,  No.  25,  2105. 
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definitely   within  the   constriction.     It  may  or  may  not  be  used,  as 
circumstances  demand."  r  u  j 

This  is  used  most  satisfactorily  by  air  inflation,  which  is  accomplished 
by  a  pump  from  the  blood-pressure  apparatus,  the  amount  of  pressure 
to  be  used  is  to  be  determined  })y  the  sensations  of  the  patient.  This 
author  claims  that  a  manometer  is  not  necessary.  A  mandarin,  further- 
more, is  not  used,  the  tapered  bougie  end  permitting  ready  insertion 
while  the  construction  of  the  inflatable  balloons  is  such  as  to  enable  the 
instrument  to  establish  itself  in  one  position  without  slipping  upward 
into  the  esophagus  or  backward  into  the  stomach.  The  accompanying 
illustrations  will  make  clear  the  text. 


.1 

Fic  2  — ( 'iirdiospasm  dilator:  A,  uninflatod;  B,  with  the  small  inner  balloon 
inflated-  when  this  is  introduced  to  the  eonstrietion,  the  larse  balloon  is  jiroperly 
placed  within  the  spasm;  (',  with  the  three  walled  ddatnig  balloon  fully  inflated. 

Dilatation  of  Esophagus.  iM-icdcjiwald,  Cotton  and  Harrison^  rei)orted 
a  very  unusual  case  of  dilluse  dilatation  of  the  esophagus.  One  hour 
after  "an  p:wald  test-breakfast,  530  c.c.  of  contents  were  removed,  con- 
taining mucus,  lactic  acid,  ()])pler-15()as  bacilli,  yeast  cells,  starch  granules 
and  no  free  h^■drochloric  acid.  The  capacity  of  the  esoj^hageal  dilata- 
tion was  found  to  be  1700  c.c,  and,  at  auto])sy,  the  esophagus  could  be 
filled  with  IT.IO  c.c.  of  water,  over  twice  the  capacity  of  the  stomach. 

The  authors  considered  this  case  to  be  primarily  one  of  cardiospasm, 
which  secondarily  lead  to  the  marked  organic  changes. 


3  Southern  Medical  .Inurnal,  September,  1017. 
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DISEASES  OF  THE  STOMACH. 

Hot  Foods  as  a  Factor  in  the  Cause  of  Digestive  Disturbances.  Alan- 
quat^  in  this  article  discusses  the  various  reasons  which  inihice  him  to 
beheve  that  hot  foods,  especially  hot  soups,  tea,  etc.,  when  taken  on  an 
empty  stomach,  induce  digestive  disturbances.  Transit  through  the 
mouth  is  so  rapid  that  no  danger  is  done  in  that  region.  Nor  is  it  likely 
that  hot  food  at  the  close  of  the  meal  can  do  much  harm,  inasmuch  as 
other  foods  in  the  stomach  protect  the  organ.  The  thermometer  will 
show  temperatures  of  (50°,  and  even.()8°,  in  soups  and  other  dishes  as 
they  are  taken.  '^I'his  is  even  higher  in  l)aked  })otato,  he  also  points  out 
that  many  of  the  dyspeptics  who  are  accustomed  to  hot  food,  have  long, 
narrow%  ptosed  stomachs,  a  certain  amount  of  gastric  tenderness,  hyper- 
secretion and  constipation,  inflicating  a  tendency  to  chronic  gastritis. 
He  points  out  that  even  below  these  temperatures,  the  action  of  digestive 
enzymes  is  reduced,  and  there  cannot  help  being  a  systemic  disturbance 
from  the  action  of  over-heating  food,  on  an  extensive  and  delicate  mucous 
membrane.  A  correction  of  this  habit  results,  according  to  Manquat, 
in  the  disappearance  of  many  dyspeptic  symptoms.  He  makes  the 
assertion  that  when  heat  is  applied,  it  should  be  applied  externally. 

Gastric  Lipase.  Hull  and  Ketton''  discuss  the  question  of  gastric 
lipase.  They  obtained  the  pure  juice  from  dogs  with  Pawlow  in  w^hom 
the  pylorus  was  ligated.  The  secretion  was  obtained  in  response  to 
gastrin  bodies  and  food.  It  was  found  that,  by  fasting,  an  acid-free 
juice  always  contains  an  appreciable  concentration  of  lipase.  The  lipase 
is  quite  sensitive  to  acid  and  alkali,  being  almost  completely  destroyed 
by  a  fifteen-minute  exposure  to  6.2  per  cent,  hydrochloric  acid.  The 
enzyme  may  be  recovered  from  the  stomach  showing  low  acid  secretion 
by  neutralizing  the  juice  immetliately  from  stomachs  in  high  secretory 
activity:  if  the  acid  be  reduced  by  the  addition  of  protein,  such  as  pep- 
tone. In  a  series  of  trials,  1  c.c.  of  fasting  juice  gave  a  fat-splitting  of 
28.2  per  cent,  by  the  ^'ollard  method,  and  22.05  per  cent,  by  the.Stade 
modification.  The  concentration  of  the  enzyme  in  the  gastric  juice  is 
five  to  six  times  that  in  the  succus  entericus  and  the  blood-serum.  The 
view  that  the  lipase  is  a  true  gastric  secretory  product  is  discussed  and 
favored.  The  probable  practical  importance  of  the  lipase  in  stomach 
digestion  is  emphasized. 

Gastric  Acidity.  Clinical  and  Experimental  Omskkvatioxs  by 
THE  Gas  Chain  (H-ion  Concentration)  Method.  McWhorter'^  dis- 
cusses some  very  interesting  studies  on  the  gastric  contents  by  means 
of  the  H-ion  concentration  method  which  ISTcClendon  uses.  These 
studies  were  performed  on  fractional.  si)ecimens  of  the  gastric  contents 
of  clinical  cases,  and  also  from  the  material  obtained  from  Pawlow 
l)t)uches  in  animals.  The  apparatus  consists  of  a  hydrogen  electrode,  a 
calomel  electrode  and  a  potentiometer.  The  H-ion  concentration  can 
also  be  measured  by  colorimetric  determination,  comparing  the  unknown 

■*  .Journal  de  Medicine  de  Paris,  vol.  xxxvi,  Xo.  7,  p.  I'.i'S. 

^  Journal  of  Bioln-iical  Chemistry,  Baltimore,  October,  1917,  xxii,  p.  127. 

•*  American  .lournal  of  the  Medical  Sciences,  May,  1918,  civ,  No.  5,  672. 
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with  a  known  color  scale.  This  method,  however,  as  McWhorter  points 
out,  can  prove  inaccurate  in  the  presence  of  varying  amounts  of  protein 
and  salts.  The  author  made  a  number  of  comparisons  of  the  titration 
acidity  with  the  H-ion  concentration  and  found  that  the  titration 
method  yielded  uniformly  higher  results  than  the  gas  chain  method. 

A  solution  is  acid  in  reaction  when  it  contains  an  excess  of  hydrogen 
over  hydroxyl  ions,  neutral  when  they  are  equal  in  numbers,  and  alkaline 
when  the  hydroxyl  ions  predominate.    Pure  distilled  water  dissociates 
into  hydrogen  ajid  hydroxj^l  ions,  the  extent  of  the  dissociation  being 
such  that  in  a  liter  of  water  at  22°  C.  there  is  approximately  t¥¥ToTo¥ 
gram  of   H-ions;    that   is,   the   concentration  of   H-ions  is  toWo^otto" 
normal  (atomic  weight  of  hydrogen  as  1).    The  shorter  way  of  repre- 
senting so  many  figures  is  usually  adopted,  the  logarithmic  notation; 
thus,  TO  0(770  0 IT  H  acid  =  10-7  or  simply  pH7.     Since  there  is  one 
hydr()x>l-ion  formed  for  each  hydrogen-ion  the  concentration  of  the 
hydrogen-ions  must  also  equal  pH7.    The  measurement  of  the  pure  gas- 
tric juice  has  been  made  by  Mentenm  and  found  to  vary  from  pH  = 
0.92-1.58,  being  highest  in  the  appetite  juice  and  lowest  in  the  secretion 
of  the  empty  stomach.    Michaelis  and  Davidsohn  state  that  the  average 
aciditv  of  the  stomach  contents  after  an  Ewald  meal  averages  0.028- 
0.0015;  hyperacidity  0.011-0.088;  hypoacidity  0.000,0041-0.000,0001. 
The  plotted  curve  of  acidity  of  37  cases  may  be  divided  into  several 
phases  for  study:    (1)  The  ascension,  usually  the  first  hour  indicating 
the  rapidity  and  intensity  to  a  known  stimulus;    (2)  the  high  point  or 
acme,  to  note  whether  accelerated  or  retarded,  and  whether  abrupt  or 
sustained;   (3)  the  period  of  descent  or  decline,  and  the  possible  second- 
ary rise,  also  to  note  the  character  and  modification  of  food  residues. 
The  cases  observed   include  chronic  appendix  and  gall-bladder  cases 
before  and  after  operation,  hernia,  carcinoma  of  the  stomach,  kidney 
stone,  huge  ovarian  cyst,  gastrojejunostomy,  duodenal  ulcer,  prostatic 
hypertrophy  and  a  few  remote  surgical  conditions. 

In  Group  1,  10  of  13  cases  tended  to  a  gradual  rise,  and  at  the  end  of 
the  first  hour  had  reached  the  maxinunn,  from  which  they  usually 
declined  gradually.  Three  cases  showed  delayed  rise.  The  average  tim 
juice  could  be  obtained  was  two  and  a  half  hours,  food  being  absent  in 
the  last  fifteen  minutes  to  three-quarters  of  an  hour. 

In  (Iroup  2,  the  curve  either  remains  continuously  high,  or,  after  a 
fall,  undergoes  a  second  rise,  often  higher  than  the  i)rimary  one,  near 
or  at  the  end  of  digestion.  In  this  first  subdivision  were  6  cases,  2  of 
which  showed  a  delayed  rise;  in  the  second  subdivision  were  12  cases, 
1  having  a  delayed  rise.  The  average  time  specimens  could  be  obtained 
in  the  first  division  of  (Iroup  2  was  two  hours;  in  the  second,  two  and 
thr('e-(|uarters;  in  one-half  of  these  cases  food  was  present  to  the  end. 

In  (iroup  3,  he  has  placed  5  cases  of  hypoacidity  in  which  the  acidity 
was  less  than  pH  =  4.  Michaelis  and  Davidsohn  place  hypoacidity 
between  0.00041  and  0.0000001.  (\)nsiderable  i)eptic  digestion  takes 
place  at  pi  I  =4  and  a  very  rai)id  digestion  at  pll  =  0.78  (Sorensen), 
so  that  digestion  is  retarded  but  not  stopped  until  acidity  is  less  than 
pi  I  =  4.    Dimethyl  amino  azobenzene  does  not  react  to  an  acidity  less 
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than  about  a  pll  of  4.  In  one  of  these  cases  the  curve  of  acidity  later, 
after  removal  of  a  gall-bladder  with  stones,  rose  to  a  normal  acidity 
curve.  The  average  time  specimens  could  be  obtained  in  this  group 
was  two  and  three-quarters  hours. 

Hypersecretion  was  demonstrated  in  gastric  ulcer  cases  thirty  years 
ago  (Ivubow).  Recently  it  has  been  found  not  only  in  inflammatory 
conditions  of  the  gall-bladder,  appendix  and  in  pelvic  and  other  organs, 
but  in  normal  individuals.  The  vagus  is  considered  one  factor  in  pro- 
ducing this  condition. 

The  values  of  p  =  before  operation  were  taken  in  8  cases  with  chronic 
appendicitis  and  a  composite  curve  plotted.  The  curve  gradually 
rises  to  the  end  of  the  first  one  and  a  half  hours,  then  falls  slightly  to 
the  two-and-a-half-hour  period,  when  it  begins  a  secondary  rise  higher 
than  the  digestive  rise,  lasting  to  the  end  of  collection.  Two  of  these 
cases,  having  definite  gastric  disturbances,  had  early  high  acidity  with 
an  exaggerated  secondary  rise.  Secretion  in  these  chronic  appendix 
cases  was  obtained  for  an  average  of  two  and  three-quarters  hours,  but 
was  obtained  longer  in  the  2  cases  with  definite  gastric  symptoms. 
Food  was  present  in  3  cases  without  symptoms  to  the  end  of  observa- 
tion, but  in  the  others  it  was  absent  in  the  last  three-quarters  of  an  hour. 

Emotional  Influences  in  G astro-intestinal  Diseases.  MacNevin^  states 
that:  1.  The  initial  flow  of  gastric  juice  is  psychic.  It  is  brought  about 
through  the  sight,  odor,  taste,  or  chewing  and  swallowing  of  food  under 
normal  conditions  whether  the  food  enters  the  stomach  or  is  sidetracked, 
as  in  sham  feeding. 

2.  The  flow  of  saliva  and  pancreatic  secretions,  and,  to  some  extent 
the  bile,  is  subject  more  or  less  to  the  same  influences  that  govern  the 
gastric  secretion. 

3.  The  flow  of  the  digestive  secretions  may  be  modified  or  inhibited 
as  a  result  of  great  disappointment,  disgust,  fright,  anxiety,  rage,  or  pain. 

4.  Fatigue  or  systemic  infections  may  cause  a  temporary  or  prolonged 
cessation  of  gastro-intestinal  motility. 

5.  In  the  absence  of  appetite  or  relish  for  food,  there  is  a  diminished 
activity  of  the  secretory  glands  of  the  mouth,  stomach,  etc. 

6.  The  factors  influencing  the  digestive  secretions  may  also  modify  or 
inhibit  temporarily  the  motility  of  the  stomach. 

Gastric  Response  to  Foods.  Bergeim^  discusses  the  determination  and 
significance  of  intragastric  conductance.  This  subject  is  one  which  will 
increase  in  importance  as  time  goes  on.  The  gastro-enterologist  must 
realize  that  the  simple  determination  of  acidity  by  no  means  completes 
the  investigation  of  the  material  removed  from  the  stomach.  In  fact, 
the  criticism  of  gastric  analysis  from  a  diagnostic  standpoint  is  largely 
that  brought  about  through  just  such  work.  It  was  to  supplement  these 
studies  that  in  the  course  of  work  on  food  digestion  in  the  stomach,  it 
was  thought  desirable  to  make  some  determinations  on  electrolytic  con- 
ductance in  the  gastric  contents.  A  retention  gastric  tube  was  therefore 
devised  and  an  attempt  made  at  the  Physiological  Laboratories  of  the 
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Jefferson  Medical  College  to  determine  the  significance  of  variations  in 
intragastric  conductance. 

The  specific  conductance  of  any  solution  depends  only  upon  the 
number  of  ions  present.  In  this  way  it  is  evident  that  this  method  is 
more  specific  than  the  cryoscopic  index  which  is  also  influenced  by 
molecules  of  undissociated  substances.  Strong  acids  and  bases  are  very 
completely  dissociated  in  solution  in  concentrations  commonly  met 
with  in  physiological  solutions.  Weak  acids  and  bases  are  but  slightly 
dissociated,  and  neutral  organic  substances,  not  salts,  do  not  ionize.  In 
other  words,  the  determination  of  intragastric  conductance  may  be 
used  as  an  index  of  the  concentration  of  hydrochloric  acid  in  the  stomach. 
By  the  method  here  described,  this  determination  can  be  made  at  as 
frequent  intervals  as  desired.  Titration  methods  for  free  hydrochloric 
acid  in  the  presence  of  protein  are  especially  unsatisfactory  because  of 
the  further  dissociation  of  the  protein  salt  during  the  course  of  analysis. 

"  When  we  study  the  gastric  juice,  we  at  once  note  that  while  the  ash 
of  this  fluid  is  very  low  as  compared  with  blood,  bile,  pancreatic  juice, 
etc.,  its  conductance  is  much  higher  than  that  of  these  fluids.  Thus, 
while  the  specific  conductance  of  bile  at  18°  C.  is  130x10-4  reciprocal 
ohms  (1),  that  of  blood  serum  (2)  about  llOx  10-4,  and  that  of  saliva 
about  50 X 10-4,  the  conductance  of  pure  gastric  juice  (3)  is  over  400 x  10-4. 
The  conductance  of  pure  gastric  juice  is  thus  due  very  largely  to  the 
hydrochloric  acid  which  it  contains.  The  total  chlorine  of  gastric  juice 
is  not  notably  higher  than  in  blood,  bile,  or  pancreatic  juice,  but  the 
gastric  secretion  conducts  a  current  nuicli  more  readily  than  either  of 
the  other  fluids  because  of  the  great  mol)ility  of  the  hydrogen-ion. 
Thus  the  ionic  speed  at  18°  C.  of  the  sodium-ion  is  43.5,  of  the  potas- 
sium-ion 04.6,  of  the  chlorine-ion  65.5,  while  that  of  the  hydrogen-ion  is 
318.  A  tenth  normal  solution  of  hydrochloric  acid  at  18°  C.  has  a  specific 
conductance  of  351  x  10  4,  as  compared  with  02.5  for  sodium  chloride, 
and  111.9  for  potassium  chloride. 

Apparatus  and  Method.  "The  cell  used  in  this  work  is  illus- 
trated. It  consists  essentially  of  a  hard  rubber  tip  of  the  size  used 
in  the  Rehfuss  stomach-tube  (about  1  cm.  in  diameter),  slotted,  how- 
ever, in  only  one  direction  and  made  in  four  pieces  for  convenience  in 
wiring.  Into  this  tip  are  fitted,  opposite  to  each  other,  the  two  platinum 
electrodes,  about  10.0  x  6.0  mm.  in  size.  All  edges  are,  of  course,  rounded 
off  smoothly  so  as  to  cause  no  irritation  in  swallowing.  The  leads  con- 
sist of  double  or  triple  copjjer  wire  No.  36,  about  '.)  feet  long,  or  longer 
if  it  is  desired,  to  pass  the  tube  into  the  intestine.  The  conductance  of 
the  wire  is  appreciable  and  must  be  balanced  in  the  other  arm  of  the 
bridge.  The  use  of  heavier  wire  decreases  the  flexibility  of  the  tube 
and  it  is  desirable  to  maintiiin  this.  The  electrodes  must,  of  course,  be 
properly  platinized  by  electrolysis  of  platinic  chloride  solution  and 
must  be  kept  clean.  The  cell  constant  is  readily  determined  by  means 
of  i^y  potassium  chloride  solution  whose  sjx'cific  conductance  at  18°  C. 
is  0.(1111!). 

"The  tip,  with  tubes  attached,  is  .swallowed  until  asjHration  shows  it 
to  be  resting  in  the  .stomach.     The  conductance  is  determined  in  the 
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ordinary  manner,  using  a  good  Wheatstone  bridge,  buzzer,  and  telephone 
receiver.  More  expensive  types  of  apparatus  are  not  essential  for  intra- 
gastric work.  Two  or  three  dry  cells  will  furnish  current.  A  switch 
convenient  to  the  bridge  is  desirable  so  that  the  circuit  may  be  kept 
closed  as  much  as  possible.  The  buzzer  should  be  enclosed  in  a  sound- 
proof box  and  placed  at  some  distance  from  the  bridge. 

"The  thermocouple  used  is  a  base  metal  couple  (copper  and  iron 
constantan).  Fine  wire  (0.1  mm.)  is  used  for  reasons  previously  men- 
tioned, and  also  that  the  current  through  the  cell  may  be  interfered 
with  as  little  as  possible. 

"The  couple  must  be  coated  with  paraffin,  and  gastric  juice  must  not 
be  allowed  to  come  into  contact  Avith  any  of  the  connecting  wires.  The 
couple  is  placed  in  circuit  with  a  potentiometer  indicator  and  high  sen- 
sitivity mirror  galvanometer.  A  similar  arrangement  has  been  used  by 
Stengel  and  Hopkins  in  the  study  of  intragastric  temperature.  By  this 
means  it  is  possible  to  observe  at  any  moment  the  temperature  of  the 
stomach  contents  by  merely  adjusting  the  indicator  until  the  galvano- 
meter stands  at  zero  and  then  reading  off  the  temperature  directly  upon 
the  indicator  scale. 

"The  fact  that  the  conductance  increases  about  2  per  cent,  for  each 
degree  rise  of  temperature  makes  accurate  observations  of  the  latter 
necessary.  The  stomach  is  a  fairly  good  thermostat  if  given  time  enough 
to  adjust  itself,  but,  after  the  ingestion  of  cold  foods  or  liquids  of  any 
kind,  a  half-hour  or  more  may  be  required  to  reach  body  temperature. 
By  the  aid  of  the  thermocouple  it  is  possible  to  study  the  conductance 
in  this  early  period  after  the  ingestion  of  food  with  a  fair  degree  of 
accuracy  by  applying  a  temperature  correction.  The  tip  may  also  be 
used  simply  to  replace  dip  electrodes  for  determination  of  conductances 
of  small  amounts  of  fluids  in  test-tubes. 

"In  studying  the  significance  of  intragastric  conductance,  as  deter- 
mined with  this  apparatus,  the  gastric  contents  obtained  by  aspiration 
at  fifteen-minute  intervals  were  analyzed  and  values  obtained  compared 
with  conductances  determined  at  the  same  intervals.  Total  acidity 
was  titrated,  using  phenolphthalein  as  an  indicator,  and  free  acifl  in 
most  cases  using  Toepfer's  reagent,  although  in  a  few  cases  the  Sahli 
iodine  method  was  employed.  Pepsin  was  determined  by  a  modified 
Mett  method.  Trypsin  was  determined  by  Spencer's  method,  slightly 
modified.  The  presence  or  absence  of  bile,  food  residues,  etc.,  was  also 
noted." 

In  studies  on  water  and  sugar  solutions,  any  changes  present  would 
be  due  mainly  to  the  hydrochloric  acid  present.  Under  these  conditions 
the  conductances  of  the  gastric  contents  ran  very  closely  parallel  to  the 
acidities.  This  indicates  that  the  equalization  of  osmotic  concentration 
is  brought  about  primarily  by  the  secretion  of  normal  gastric  juice. 
After  the  ingestion  of  food  containing  protein,  the  conductance  curve 
usually  lies  below  that  for  free  hydrochloric  acid  as  determined  by 
titration,  because  the  latter  values  are  high  due  to  gradual  dissociation 
of  the  protein  salt.  In  the  presence  of  weak  organic  acids,  such  as  after 
fruit  ingestion,  or  phosphate,  as  where  saliva  is  swallowed,  the  conduct- 
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ance  values  fall  below  the  titration  values,  and  are  a  much  better  meas- 
ure of  free  hydrochloric  acid. 

Apart  from  the  swallowing  of  saliva,  the  conductance  values  are  very 
much  influenced  by  the  regurgitation  of  pancreatic  juice,  bile,  or  both, 
and  to  a  less  extent  by  the  pyloric  and  duodenal  secretions.  The  con- 
ductance value  of  the  pancreatic  juice  and  bile  is  very  low  compared 
to  the  gastric  contents,  therefore  regurgitation  tends  to  markedly  lower 
intragastric  conductance  as  well  as  acidity. 

In  achylias,  where  the  intragastric  digestion  is  mainly  pancreatic 
in  character,  the  conduction  values  parallel  the  pancreatic  values  as 
measured  by  the  tryptic  index. 

The  Fractional  Test-meal.  Horner^  gives  the  results  of  377  fractional 
test-meals,  of  w  liich  13!)  were  on  proved  pathologic  conditions.  Of  the 
139,  the  diagnosis  was  proved  by  necropsy  or  operation  and  in  74,  the 
author  states,  there  could  be  no  doubt  of  the  diagnosis.  These  cases 
he  divides  into  six  groups:  (1)  Diseases  of  the  gall-bladder,  38  cases; 
(2)  gastric  ulcer,  10  cases;  (3)  duodenal  ulcer,  26  cases;  (4)  gastric 
carcinoma,  8  cases;  (5)  pernicious  anemia,  11  cases;  (6)  miscellaneous, 
46  cases.  Inasmuch  as  these  results  are  extremely  interesting,  the  find- 
ings are  given  in  some  detail. 

Gall-bladder  Disease.  The  fasting  content  varied  from  2-245  c.c. 
with  the  average  of  27  c.c.  exclusive  of  the  one  high  case.  Free  acid 
was  absent  in  19  cases,  below  20  in  9,  between  20  and  40  in  7,  over  40 
in  4,  with  an  average  of  14.  The  total  acid  averaged  29.  Lactic  acid 
was  uniformly  absent.  In  17  cases  mucus  was  excessive.  A  positive 
occult  blood  reaction  was  obtained  in  3  out  of  35  cases.  Many  pus 
cells  were  found  in  1  case  of  cholecystitis.  The  fractional  curve  showed 
a  gradual  response,  with  an  average  total  acidity  of  60  and  free  acidity 
of  41.    The  high  point  averaged  one  hour  and  twenty  minutes. 

He  says,  regarding  the  response  in  gall-bladder  disease:  The  acid 
values  rise  to  the  high  point  at  which  the  stomach  empties,  the  gastric 
cycle  not  being  completed  in  27  out  of  30  cases.  Bile  was  present  in  4 
cases,  occurring  after  fairly  high  acid  values. 

The  characteristic  features  of  the  fractional  test-meal  in  gall-bladder 
disease  are:  (1)  Fairly  constant  time  for  maximum  acidity;  (2)  the 
emptying  time  of  the  stomach  at,  or  near,  the  maximum  acidity;  (3) 
early  emptying  time;  (4)  incompleteness  of  the  gastric  cycle  interrupted 
by  the  emptying  process  at,  or  near,  the  maximum  acidity. 

From  the  standpoint  of  the  reviewer,  who  has  examined  many  times 
that  number  of  cases,  gall-bladder  cases  cannot  be  ])laeed  in  one  group; 
there  are  cases  with  and  without  stone,  with  and  without  infection, 
with  and  without  adhesions,  with  and  without  obstruction,  and,  finally, 
with  and  without  gastric  complications  or  trouble  with  the  colon.  All 
these  factors  affect  the  gastric  secretion.  An  old  cholecystitis  with 
infection  and  multiple  calculi  gives  a  different  picture  than  a  subacute 
infection.  Fericholccystitis  gives  a  different  picture  from  stone  in  the 
cystic  duct.    In  fact,  the  principles  to  be  adopted  are  to  remember  that 
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gall-bladder  disease  can  only  react  on  the  stomach  (a)  through  nerve 
reflexes,  (b)  infection  and  regurgitation  through  the  pylorus,  (c)  through 
infection  circulating  and  affecting  gastric  output,  (d)  through  peri- 
pyloric or  periduodenal  adhesions  from  the  gall-bladder.  Old  chronic 
gall-bladder  cases  are  liable  to  give  all  the  gastric  phenomena  of  chronic 
gastritis. 

Duodenal  Ulcer.  The  fasting  content  averaged  50  c.c,  the  free 
acid  averaged  26  and  the  total  acidity  43;  mucus  was  present  in  7, 
acetic  acid  in  none.  Microscopically,  food  remnants  were  found  only 
in  1  case.    The  author  gives  as  characteristic  (1)  lack  of  anacid  cases; 

(2)  large  amount  of  fasting  content;  (3)  high  acidity,  the  highest  values 
being  found  in  this  group;  (4)  delayed  emptying  time  with  continued 
secretion  in  6  cases;  (5)  frequency  of  pain  which  occurred  in  8  out  of 
26  cases. 

While  the  author  mentions  the  fact  that  in  one  case  the  occult  blood 
reaction  was  positive  for  blood  at  the  apex  of  the  curve,  its  appearance 
was  followed  by  an  abrupt  fall  in  acidity.  This  appearance  of  blood 
with  a  fall  in  acidity  (due  to  duodenal  regurgitation)  is,  in  the  opinion 
of  the  reviewer,  the  most  characteristic,  and  in  fact  the  only  character- 
istic thing  of  duodenal  ulcer. 

Gastric  Ulcer.  This  group  consisted  of  10  cases,  8  of  which  were 
proved  by  operation,  and  in  2  of  which  the  clinical  diagnosis  was  certain. 
The  average  fasting  content  was  65  c.c,  with  an  average  total  acidity  of 
51  and  an  average  free  acid  of  35.  The  contents  were  colorless,  with  one 
exception.    Mucus  was  excessive  in  2  cases.    Blood  was  negative  in  all. 

The  author  gives  as  a  characteristic  in  gastric  ulcer:  (1)  The  amount 
of  the  fasting  content  is  relatively  large;  (2)  the  response  is  weakened 
and  delayed;  (3)  a  high  point  of  only  moderate  acidity  is  attained;  (4) 
free  blood  and  pain  during  the  test  are  unusual ;  (5)  the  emptying  time 
is  fairly  uniform,  at  2|  hours. 

Gastric  Carcinoma.  Eight  cases  were  studied,  and  his  conclusions 
are  as  follows:  In  gastric  cancer  (1)  there  are  two  types  of  curves, 
an  acid  and  hyperacid;  (2)  in  the  anacid  cases  the  stomach  empties 
early,  with  one  exception,  which  is  associated  with  a  edematous  pylorus; 

(3)  there  was  a  continued  secretion  in  2  cases  in  which  there  was  free 
acid;  (4)  in  all  3  hyperacid  cases  the  cancer  was  at  the  cardia  or  lesser 
curvature,  the  pylorus  being  free. 

Pernicious  Anemia.  In  the  study  of  11  cases  of  pernicious  anemia, 
the  following  conditions  were  observed:  (1)  A  small  amount  of  fasting 
stomach  contents;  (2)  complete  anacidity;  (3)  absence  of  blood;  (4) 
unchanged  food;  (5)  early  emptying  time;  (6)  the  presence  of  free  acid 
in  severe  secondary  anemias  of  known  etiology  simulating  true  pernicious 
anemia. 

His  conclusions  are  as  follows:  1.  The  fractional  test-meal  satisfies 
the  clinician  as  to  the  amount  and  character  of  the  fasting  stomach- 
content,  the  gastric  response,  the  acidity,  the  amount  and  character  of 
the  secretion,  the  degree  of  gastric  digestion,  the  presence  of  blood,  the 
amount  of  bile,  and  the  pain  at  any  specific  point  in  the  gastric  cycle, 
which  is  of  considerable  diagnostic  value. 
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2.  Certain  fairly  constant  characteristics  of  the  curve  are  noted  in 
various  diseases.  In  gall-bladder  disease  the  secretory  response  is 
prompt,  with  high  acidity,  and  the  emptying  time  occurs  at,  or  near 
the  high  point.  In  duodenal  ulcer  there  is  a  prompt  gastric  response, 
high  acidity  and  delayed  emptying  time.  In  gastric  ulcer  not  effecting 
the  pylorus,  there  is  considerable  weak  and  delayed  response,  moderate 
acidity  and  early  emptying  time.  Gastric  carcinoma  presents  two  types 
of  curve,  the  first  showing  the  presence  of  acid  and  a  delayed  emptying 
time,  and  the  second  showing  the  absence  of  acid  and  an  early  emptying 
time.  Perniciotls  anemia  shows  an  anacid  curve  and  an  early  emptying 
time,  while  severe  secondary  anemia  shows  a  definite  secretory  response 
and  a  delayed  emptying  time.  Chronic  focal  infections  may  show  anacid 
curves  suggesting  the  gastro-intestinal  tract  as  a  possible  atrium  of 
infection. 

Crohn  and  Reiss,'"  in  a  report  at  the  meeting  of  the  section  on  IVIedicine 
of  the  Xew  York  Academy  of  IVIedicine,  discuss  the  fractional  anal- 
ysis OF  gastric  digestion.  From  a  study  of  200  curves  they  give  their 
findings.  They  used  the  Rehfuss  tube,  and  examined  both  the  fasting 
and  the  digesting  stomach.  They  believe  that,  except  in  cases  where 
gastro-enterostomy  has  been  performed,  there  appeared  to  be  no  clin- 
ical significance  to  the  presence  of  bile  in  the  fasting  contents.  The 
total  residuum  averaged  generally  lower  than  that  of  Rchfuss,  Fowler, 
and  Zentmire. 

They  found,  for  instance,  in  gastric  neuroses,  2^(50  c.c,  averaging 
31  c.c;  gastric  or  duodenal  ulcer,  20-140  c.c,  averaging  54  c.c;  chronic 
appendicitis,  average  31  c.c;  subacidity  or  achylia  cases  were  either 
empty  or  showed  a  maximum  of  from  10-25  c.c,  in  functional  hyper- 
secretion 50-70  c.c.  The  acidity  of  the  fasting  stomach  varied  con- 
siderably, but,  in  general,  followed  the  acidity  of  the  digesting  meal. 
It  was  never  above  the  maximum  aciditx',  usually  lower.  This  might 
be  designated  as  the  minimal  acidity  of  the  stomach.  They  used  a  heavy 
oatmeal  gruel  as  a  test-meal.  This  was  prepared  by  adding  two  table- 
spoonfuls  of  oatmeal  to  a  quart  of  water  and  boiling  it  down  until  it 
had  reached  a  pint  in  volume,  filtering,  and  adding  a  pinch  of  salt. 
Since  achylia  gastrica  belongs  merely  to  an  advanced  stage  of  anacidity, 
those  cases  belong  properly  to  the  class  of  anacidity,  rather  than  to 
create  a  new  class  of  "spurious  achylia"  (Rchfuss). 

These  authors  give,  as  somewhat  characteristic  of  ulcer,  the  steady, 
rapid,  prolonged  rise,  and  sustained  plateau  of  acidity,  but,  further  on, 
state  that  they  know  no  way  in  which  the  acidity  curves  of  cholelithiasis 
aufl  appendicitis  could  be  distinguished  from  those  of  ulcer.  Posterior 
gastro-enterostomy  cases  showed  normal  or  subnormal  curves  with  a 
marked  drop  in  one  hour,  while  the  curves  of  gastric  carcinoma  showed 
marked  subacidity,  even  achylia,  coui)led  with  the  other  phenomena  of 
cancer.  Castric  ferments  were  retained  in  all  these  cases.  Chronic 
l)arencliymatous  ncj)hritis,  the  convalescent  stage  of  intercurrent  infec- 
tions, and  syphilis  of  the  stoniiicli,  gave  a  cur\-c  of  subacidity  without 
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novel  characteristics.  In  the  field  of  digestive  or  postdigestive  hyper- 
secretion, the  method  is  vniexcelled,  and  tlie  anthors  state  that  "the  fiehl 
of  usefuhiess  of  this  method  for  the  study  of  defects  of  medication, 
dietary,  therapy,  psychical  influences,  and  operative  procedures  was 
unlimited."  It  is  difficult,  in  the  short  space  of  time,  to  discuss  these 
facts,  nor  is  the  purpose  of  this  review  an  exposition  of  the  reviewer's 
opinions.  However,  in  justice  to  this  subject,  the  question  of  fractional 
analysis  is  far  more  complicated  than  appears  from  this  resume.  Its 
possibilities  have  been  only  superficially  investigated,  the  primary  mis- 
take being  largely  the  fact  that  most  clinicians  consider  only  the  acidity. 

The  Balanced  Diet  Analyzed.  In  the  abstract  on  balanced  diet,  Rose" 
classifies  foods  as  follows: 

Proteins:   Meats  (including  chicken  and  fish),  eggs,  milk  and  cheese. 

Fats:  Butter,  cream,  olive  oil,  and  bacon. 

The  carbohydrates  are  divided  into  two  groups: 


High  content  Per  cent,  of 

carbohydrates.  sugar  and  starch. 

Sugar 100 


Honey 

Cereals 

Dried  figs,  dates,  raisins 
Crackers       .... 

Jelly 

Sponge  cake 
Bread,  all  kinds 
Apple  sauce 


80 
80 
76 
71 
17 
65 
50 
34 


Puddings 29 

Ice  cream      .... 

Potato 

Almonds       .... 

Custard 

Corn  (canned)    . 
Cereals  (moist) 
Macaroni      .... 
Soup  thickened 


27 
21 
23 
22 
18 
17 
16 
10 


Low  content 
carbohydrates. 

Bananas 

Apples   . 

Pears 

Peas 

Lima  beans 

Parsnips 

Oranges 

Squash  . 

Peaches 

Gooseberries 

Carrots 

Beets 

Strawberries 

Cabbage 

Onions   . 

Celery    . 

Lettuce 

Spinach 

Asparagus 

String  beans 

Clear  soups 


Per  cent,  of 
sugar  and  starch. 

22.0 
14.0 
14.0 
14.0 
14.0 
13.0 
11.0 
10.0 
10.0 
10.0 

8.0 

7.4 

7.0 

5.0 

5.0 

3.3 

3.0 

2.0 

2.2 

1.9 

1.1 


SAMPLE   MAINTENANCE  DIET. 


Grams 
protein. 

Grams 
fat. 

Grams 
carbohydrates. 

Calories. 

High. 

Low. 

Breakfast. 

Fats: 

Butter,  1  ball,  5  ounce 

Cream,  thin,  4  tablespoonfuls 

Subtotals,  fats 

High  content,  carbohydrates,  cereals  . 
Bread,  2  slices,  4x4x2  inches     .      .      .      .' 

Sugar,  2  teaspoonfuls 

Subtotal  high  content,  carbohydrates       .      . 
Low  content,  carbohydrates,  orange  . 

Coffee 

Subtotal,  protein,  fats,  etc.,  acquired  inciden- 

taUy 

'2^0 

2^5 
4.6 

1.0 

10.0 

8.5 
12.0 
20.5 

1^0 
1.0 

20 
26 
16 
62 

No  val 

"2.0 

15.0 
ue 

2.0 

80 
120 

100 

140 

66 

70 

Breakfast,  total 

10.1 

21.5 

62 

17.0 

576 

"  Medical  Record,  August  18,  1917,  p.  277. 
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SAMPLE  MAINTENANCE  DIET — Continued. 


Grams 

Grams 
protein. 

Grams 

fat.      - 

carbohydrates. 

Calories. 

High. 

Low. 

Luncheon. 

Proteins : 

Eggs  (2) 

13.0 

10.0 

Subtotal,  proteins 

13.0 

Fats: 

Olive  oil  (2  teaspoonfuls) 

8.0 

74 

Butter  (1  ball)     .   ' 

8.5 

80 

Subtotals  fats 

16.5 

High  content,  carbohydrates: 

Bread  (2  slices) 

4.6 

1.0 

26 

140 

Macaroni  (2  tablespoonfuls)        .... 

2.0 

1.0 

8 

50 

Sugar  (2  teaspoonfuls) 

16 

65 

Subtotal  high  content,  carbohydrates       .      . 

50 

Low  content,  carbohydrates: 

Lettuce,  2  head 

1.0 

2.8 

18 

Fruit,  apple 

1.0 

17.0 

75 

Subtotal,  low  content  carbohydrates  . 

19.8 

Subtotal,    proteins,  fats,  etc.,  acquired  inci- 

8.6 

12.0 

Luncheon,  total 

21.6 

28.5 

50 

19.8 

663 

Dinner. 

Proteins: 

Meats,  3  to  10  pounds,  5  x  3  x  J  inches    .      . 

34.5 

27.0 

450 

Subtotal  proteins 

34.5 

Butter,  J  ball 

4.25 

40 

i.'o 

6.0 

1^0 

60 

Subtotal  fats 

10.25 

High  content,  carbohydrates: 

Soups  thickened 

5.5 

4.5 

24 

160 

2.3 

0.5 

13 

70 

Potato  (medium  size) 

2.0 

20 

80 

Sugar  d  toaspoonful) 

8 

33 

Subtotal  high  content,  carbohydrate  .      .      . 

65 

Ivow  content  carbohydrates: 

S(iuash  (2  tablespoonfuls) 

1.0 

7.0 

40 

Peas  (2  tablespoonfuls) 

5.0 

2^6 

10.0 

80 

Apple  (1) 

0.5 

0.5 

17.0 

75 

Subtotal  low  content,  carbohydrates 

34.0 

Subtotal  fat,  etc.,  acquired  incidentally   .      . 

17.3 

34!  5 

1.0. 

Dinner,  total 

51.8 

U.71 

)     65 

35.0 

1098 

Davs,  total,  protein,  fats,  etc.,  acquired,  inci- 
(lentally 

36.0 

47.5 

3.0 

Days,  total  protein,  fats,  etc.,  acquired,-inten- 

tionally 

47.5 

47.2. 

J   177 

68.8 

83.5 

94.7. 

J   177 

71.8 

2337 

The  Effects  of  Antacids  in  the  Stomach.  Crohn'^ ''  in  an  .ndmirable 
study  (»n  tho  efrccts  of  various  antacids  reaches  conclusions  which  are 
extremely  inii)ortant.  By  means  of  the  fractional  examination  of  the 
gastric  contents,  he  traced  out  the  effects  of  sodium  bicarbonate,  mag- 

'»  American  .Journal  of  the  Medical  Sciences,  June,  1918,  No.  6,  civ,  SOI. 
'»  Ibid. 
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nesium  oxide,  the  salts  of  bismuth,  olive  oil,  and  atropine.  In  other 
words,  he  was  able  to  plot  out  exactly,  by  this  method,  the  effect  of 
each  of  these  substances.  (Some  time  ago,  from  the  Reviewer's  labora- 
tory, there  was  a  contribution  in  the  American  Journal  of  Physiology 
which  pointed  out  these  things,  although  no  mention  was  made  of  it  in 
the  author's  article.)  After  a  preliminary  discussion  of  the  uncertain 
state  of  the  literature  regarding  the  effects  of  the  antacids,  and  the 
lack  of  knowledge  regarding  their  exact  effects,  Crohn  describes  a  series 
of  experiments  on  individuals  suffering  from  mild  functional  disturb- 
ances in  which  he  tried  the  effects  of  these  various  substances.  Briefly 
reviewed,  the  results  were  as  follows: 

Magnesivm  oxide  in  1-gram  doses  hejore  the  test-meal  converted  a 
mild  hyperchlorhydria  into  one  which  was  more  persistent  and  more 
constant,  while  the  evacuation  time  was  delayed. 

Bicarbonate  of  soda  during  digestion  in  2-gram  (30  grain)  doses  pro- 
duced a  primary  fall  and  a  secondary  rise,  the  secondary  augmentation 
remaining  through  the  entire  period  of  digestion.  Twice  that  (juantity 
(4  grams)  only  served  to  accentuate  the  ca  anescent  effect  of  soda. 

These  experiments  accord  exactly  with  the  results  which  we'^  pointed 
out  some  time  ago.  We  showed  that  the  primary  rise  was  always  fol- 
lowed by  secondary  stimulation,  often  more  pronounced  than  before. 
These  curves  are  readily  seen  in  the  a})Ove  article.  Magnesium  oxide  as 
a  more  slowly  acting  antacid  was  then  studied  during  digestion,  0.3 
gram  (4.5  grains)  directly  after  eating  caused  only  a  negligible  fall  in 
acidity;  doubling  the  dose  decreased  the  acidity  but  the  maximum 
acidity  was  increased  and  the  motility  slightly  delayed.  In  a  third 
patient  the  dose  was  tripled  (12  grains),  and  the  fall  of  acidity  was  less 
rapid,  but  more  prolonged,  but  rose  later  to  a  figure  exceeding  that  of 
the  control.  In  other  words,  it  was  evident,  as  Crohn  points  out,  that 
the  gain  by  initial  neutralization  was  more  than  compensated  for  by 
the  subsequent  increase  in  acidity.  The  effect  of  alkali  at  the  end  of  a  meal: 
12  grains  of  magnesium  oxide  given  at  the  end  of  a  meal  produced  a 
rapid  and  efficient  neutralization  of  digestive  acidity  without  secondary 
rise.  Bismuth  suhcarhonate,  in  2-gram  doses  after  the  meal,  produced 
a  reduction  in  acidity  without  a  corresponding  compensatory  rise.  In 
other  words,  it  was  apparent  that  the  neutralizing  effect  of  bismuth  was 
efficient,  moderate,  and  prolonged,  without  deleterious  after-results. 
Kaolin  failed  to  register  any  action. 

Atrojnne.  Atropine  by  mouth  was  practically  without  effect;  hypo- 
dermically,  however,  in  cases  of  hypersecretion  it  was  observed  to  have 
a  direct  effect.  In  the  discussion  of  these  results,  it  was  evident  that 
both  magnesia  and  soda  produce  a  primary  neutralization  followed  by 
a  secondary  rise,  which,  in  the  case  of  magnesia  and  also,  but  less  fre- 
quently, with  the  soda,  exceeds  the  previous  level.  The  custom  of  giving 
alkalies  before  meals  is,  as  Crohn  points  out,  definitely  wrong.  In  other 
words,  the  stimulating  effect  of  these  substances  comes  just  at  the  diges- 
tion time,  so  that  the  acidity  is  reinforced  rather  than  diminished. 

1*  Spencer,  Meyer,  Rehfuss,  and  Hawk:  American  .Journal  of  Physiology. 
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The  disadvantages  of  a  large  dose  of  magnesia,  15  grains  or  more,  are: 
(1)  That  the  initial  depression  is  excessive,  robbing  the  stomach  of  its 
essential  free  acid  for  a  period  varying  from  half  an  hour  to  two  hours; 
during  this  period  proteolysis  is  paralyzed,  since  free  acid  is  essential 
to  the  digestion  of  proteid.  (2)  The  subsequent  reaction  on  the  part 
of  the  acid-secretory  cells  is  so  vigorous  that  the  therapeutic  purpose  is 
defeated.  The  dose  of  magnesia  should  therefore  be  a  moderate  one, 
8  to  15  grains,  depending  on  the  degree  of  hyperchlorhydria  one  wishes 
to  produce.  Do^es  in  excess  of  this  tend  to  emphasize  the  disadvantages 
incident  to  the  use  of  the  drug.  It  should  never  be  forgotten  that  the 
neutralizing  power  of  the  magnesia  radical  is  three  and  one-half  to  four 
times  as  strong  as  that  of  the  soda  radical.  The  same  rules  that  apply 
to  magnesium  oxide  apply  in  general  to  magnesium  carbonate,  amnion io- 
magnesium  phosphate,  the  soluble  magnesium  hydrate,  and  other  mag- 
nesium preparations. 

'I'he  exhibition  of  magnesium  salts  at  the  end  of  digestion  effectually 
diminishes  acidity  and  has  a  prolonged  action. 

The  method  of  administering  fractional  doses  of  magnesia  at  intervals 
during  digestion  has  proved  to  be  the  most  practical  manner  of  employ- 
ing such  a  salt  for  the  correction  of  hyperchlorhydria.  Five  grains  of 
magnesia  every  half-hour  is  an  excellent  antacid  for  this  purpose.  The 
success  of  the  fractional  method  of  administering  alkalies  confirms  the 
opinion  of  Bourget,'^  who  suggested  a  saline  alkaline  mixture  to  be  sipped 
at  frequent  intervals  after  a  meal.  He  proposed  the  following  formula: 
I^  Sodii  bicarb,  purif.,  8;  sodii  phosphatis  ex  sic,  4;  sodii  sulphatis 
ex  sic,  2.  ]\Iisce,  fiat  pulv.  dent.  tal.  dos.  Mr.  x.  Sig. — One  powder  dis- 
solved in  1  liter  of  cold  water. 

The  action  of  bismuth  as  an  antacid  is  a  highly  satisfactory  one.  The 
neutralization  of  the  acid  is  deliberate,  moderate  and  prolonged,  and  a 
secondary  rise  of  acidity  is  avoided.  Bismuth  sul)carbonate  has  only  36 
per  cent,  of  the  neutralizing  power  of  an  equal  quantity  by  weight  of 
sodium  bicarbonate.  The  breaking  down  of  bismuth  subcarbonate  to 
bismuth  oxychloride  takes  place  slowly,  and  it  is  probably  because  of 
the  slow  decomposition  that  a  secondary  acid  reaction  is  prevented. 

The  action  of  olive  oil  was  disappointing  in  that  it  rarely  diminished 
the  acid  titer  of  the  gastric  contents.  Good  results  were  seen  only  in 
cases  of  pure  hypersecretion.  The  same  disappointment  applies  to 
atropine  given  by  mouth,  even  in  a  single  dose  or  in  successive  doses 
during  the  day.  On  the  other  hand,  the  efficacy  of  atropine  admin- 
ist(Ted  hypodermically  in  cases  of  hypersecretion  accompanying  hyper- 
acidity was  quite  evident.  In  these  cases  the  acidity  was  dininished, 
and,  in  addition,  the  secretion  of  the  gastric  tubules  was  markedly 
inhibited. 

The  combination  of  a  more  slowly-acting  antacid,  such  as  bismuth, 
with  the  more  rapid  and  vigorous  salts  of  magnesia  or  soda,  is  justified 
by  the  foregoing  experiments.  The  antacid  efi'ect  of  the  bisnuith  was 
observable  throughout  the  secondary  hyperacid  stage  produced  by  the 

'^Journal  of  the  Americ9,n  Medical  Association,  June,  191S,  No.  li,  civ,  p.  S17. 
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more  readily  dissociable  elements.  As  regards  dosage,  the  same  rules 
apply  to  drugs  in  combination  as  when  they  are  singly  administered. 
The  dose  should  be  a  moderate  one  in  both  instances. 

It  becomes  apparent,  from  a  closer  study  of  these  charts,  that  delay 
in  gastric  motility  occurs  as  part  of  the  action  of  the  antacid  salts. 
When  moderate  doses  were  used,  a  partial  neutralization  of  the  free  acid- 
ity tended  to  "slow  down"  the  rate  of  activity  of  the  gastric  ferments. 
When  larger  doses  were  used,  paralysis  of  the  proteolytic  ferment  (pepsin) 
was  brought  about  and  proteid  digestion  temporarily  ceased.  This,  in 
itself,  is  a  plausible  explanation  of  the  delay  of  motility.  Basing  one's 
judgment  on  the  theory  of  the  acid  control  of  the  pylorus,  as  proj)ounded 
by  Cannon,  one  would  be  led  to  believe  that  the  diminution  of  acidity 
would  encourage  a  patulous  pylorus  and  a  more  rapid  emptying  time. 
But  the  secondary  rise  in  acid  acts  in  a  contrary  manner  to  control  and 
to  delay  this  premature  evacuation;  the  rising  acidity  toward  the  end 
of  digestion  in  ])lace  of  the  customary  declining  acid  values  naturally 
tends  to  inhibit  the  emptying  of  the  viscus.  However,  the  delay  was 
rarely  prolonged  and  did  not  become  at  any  time  a  considerable  factor. 

The  natural  secretion  of  mucus  in  the  stomach  is  not  apparently 
affected  by  the  administration  of  the  antacid  medicaments. 

The  regurgitation  of  bile  and  duodenal  juice,  an  occurrence  which 
normally  takes  place  in  a  large  proportion  of  cases,  varies  only  in  a  man- 
ner to  parallel  the  fluctuations  in  acidity.  This  regurgitation  is  not  a 
constant  factor  and  may  take  place  coincidently  with  a  high  acidity,  as 
well  as  with  a  moderate  subacidity.  The  favorite  time  for  the  reflux 
flow  of  duodenal  contents  is  toward  the  latter  half  of  digestion,  that  is, 
during  the  period  of  declining  acidity.  After  the  administration  of  mag- 
nesia or  bicarbonate,  the  secondary  rise  of  acid  may  check  this  regurgi- 
tation of  intestinal  fluid.  Whether  this  has  at  the  present  time  any 
importance  or  significance,  it  is  impossible  to  state. 

In  conclusion,  it  seems  to  me  that  these  points  should  occupy  the 
attention  of  every  thoughtful  gastro-enterologist.  In  this  day  and 
generation,  when  the  practice  is  to  load  every  poor  gastro-intestinal  case 
with  alkalies,  it  becomes  necessary  to  change  our  opinions  regarding 
their  effects.  We  see  from  these  studies,  and  from  my  own  studies  on 
this  subject,  most  clearly  that  no  definite  purpose  is  achieved  by  tem- 
porary neutralization.  In  fact,  when  we  add  to  the  deleterious  effects 
not  merely  a  distortion  of  the  entire  digestive  curve,  but  also  a  delay 
in  motility,  it  only  serves  to  complicate  the  case.  In  other  words,  we 
are  gradually  working  around  to  the  fact  that,  even  in  the  treatment  of 
such  conditions  as  ulcer  of  the  stomach,  by  the  method  of  Yarotscky, 
and  others,  a  pure  dietary  curve  is  to  be  preferred  to  the  use  of  irritating 
antacids.  In  fact,  there  are  some  men  like  Smithies,  of  Chicago,  who 
treat  ulcer  without  antacids. 

Gastric  Muscle  Activity,  hi  a  consideration  of  diseases  of  the  stomach, 
the  questions  which  occupy  the  mind  of  the  obser\er  have  been  more 
largely  those  dealing  with  physiological  problems.  These  new  studies, 
embracing  as  they  do  muscular  contraction  (balloon  method  of  Carlson), 
cryoscopic  uidex  (]\Ieunier),  fractional  analysis,  intragastric  conduct- 
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aiice,  and  new  studies  on  the  .r-rays,  have  pointed  the  way  for  the  solu- 
tion of  many  of  the  pathological  problems  today.  We  examine  not 
merely  the  acidity  of  the  gastric  contents  as  well  as  the  presence  of  pus, 
blood,  mucus  and  bacteria,  but  we  determine  the  tryptic  index  for  evi- 
dence of  regurgitation,  the  albumin  content  for  evidences  of  the  exuda- 
tion of  pathological  i)rotein,  the  amino-acid  content  for  neoplasm,  and 
regurgitation,  electric  conductivity  for  the  hydrogen-ion  concentration, 
and  recent  studies  demonstrate  the  practicability  of  bacteriological 
examination. 

The  question  of  habitus  in  connection  with  the  form  and  size  of  the 
stomach  is  an  important  one  and  the  studies  of  Mills  with  the  .r-rays 
emphasize  the  importance  of  habitus  on  the  question  of  gastric  evacua- 
tion. Whether  we  are  to  believe  the  original  dictum  of  Holzknecht, 
that  It  makes  no  difference  what  the  form  of  the  stomach  is  as  long  as 
it  does  its  work,  is  a  question  not  yet  satisfactorily  solved.  Gray'" 
studied  the  postural  activity  of  the  gastric  muscle.  The  normal  stomach 
adapts  its  size  to  the  volume  of  its  contents  with  only  slight  changes  in 
intragastric  pressure.  As  the  change  in  volume  increases,  the  extent  of 
postural  activity  decreases.  The  mechanism  producing  this  is  found 
solely  in  the  gastric  muscle  and  not  in  the  external  nervous  mechanism. 
Pilocarpine,  atroi)ine,  and  epinephrin  only  have  an  indirect  influence  on 
postural  activity.  They  neither  increase  nor  decrease  gastric  tonus, 
but  they  act  on  the  extrinsic  nerves. 

Reduction  of  Gastric  Acidity.  Jacobson^^  proceeds  on  the  principle 
that  the  treatment  of  hyperacidity  should  be  the  reduction  of  the  ele- 
ment chlorine  and  not  necessarily  the  element  sodium.  In  fact,  he 
points  out  that  various  investigators  have  shown  that  a  reduction  of 
salt  was  almost  as  bad  as  starvation,  and  that  the  real  difficulty  in 
attempting  a  strict  dietary  has  been  that  most  investigators  obtained  a 
diet  in  which  the  inorganic  salts  generally  were  reduced. 

He  proposes  to  rid  the  system  of  chlorine  by  giving  plenty  of  potassium 
salts  (Bunge)  avoiding  the  use  of  sodium  bicarbonate  which  hinders 
elimination  (Goldberg  and  Herz)  by  frequent  aspiration.  The  method  of 
attack  is  to  use  a  well-balanced  diet  simply  lacking  in  the  element 
chlorine.  To  season  his  food,  the  patient  should  have  a  special  inorganic 
mixture  of  the  same  proportions  as  that  found  by  Bosworth  and  \^an 
Slyke,  except  that  calcium  lactate  is  substituted  for  calcium  chloride. 
As  these  salts  are  also  acceptable  to  patients  who  are  on  a  salt-free  diet 
for  nephritis,  in  place  of  seasoning  with  common  salt,  the  following 
fornmla  is  given: 

Dicalcium  i)liosi)hate 5.8  grams 

Monomugnesiuin  ])liosphate 8.4  " 

Dil)otassiuni  phosphate 7.7  ' 

Potassium  citrate 1.7  * 

Sodium  citrate 7.4  ' 

Calcium  lactate 4.0 

Mix  and  pulverize. 

"  American  Journal  of  Physiology,  February,  1918,  xlv,  No.  3. 
»'  Journal  of  the  American  Medical  Association,  November  24,  1917,  No.  21,  Ixix, 
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The  important  articles  of  diet  are  fresh  meat,  potatoes,  carrots,  cauli- 
flower cut  fine  and  then  boiled  for  hours  with  several  changes  of  water; 
stewed  apples,  prunes,  and  apricots;  very  weak  tea  and  coffee;  butter 
freed  from  salt  by  washing  small  portions  thoroughly  in  running  water; 
one  egg,  and  about  50  c.c.  of  cream  or  milk  per  day,  but  no  more.  Dis- 
tilled water  is  used  for  drinking,  but,  if  need  be,  tap  water  is  used  for 
cooking  if  the  chlorine  content  is  low,  as  in  Chicago. 

A  sample  dietary  for  the  day  is  as  follows:  Breakfast:  Oatmeal  gruel 
with  a  little  sugar  and  cream;  apple  sauce;  very  weak  coffee,  with  sugar 
and  cream. 

Dinner:  Fresh  meat  boiled  and  hashed ;  potatoes  boiled  and  mashed; 
carrots  likewise;  special  salt-free  butter;  orange  juice  diluted  and 
sweetened. 

Supper:  One  egg,  raw,  boiled  or  poached;  boiled  rice,  puree  of  prunes; 
very  weak  tea,  with  sugar  and  cream. 

(The  Reviewer  does  not  believe  that  this  will  reach  the  question  of 
hyperacidity  any  more  than  any  -of  the  other  distorted  diets,  when  it 
has  been  demonstrated  that  the  cause  of  the  symptom  "hyperacidity" 
is  to  be  found  in  something  else  besides  the  titratible  acidity  of  the 
gastric  juice.) 
Action  of  Opium  on  the  Digestive  Tract.  Action  on  the  Stomach. 
Macht^'^  states  that,  in  addition  to  the  nauseating  and,  what  is 
always  an  accompaniment  of  emesis,  the  salivating  action  of  morphine, 
several  other  effects  produced  by  that  alkaloid  and  by  opium  on  the 
stomach  must  be  mentioned. 

The  absorption  from  the  stomach,  in  so  far  as  it  takes  place,  does  not 
seem  to  be  interfered  with  by  these  drugs. 

The  secretions  of  the  stomach  wall  are,  however,  markedly  decreased. 
The  drug,  after  having  been  absorbed  from  the  intestines,  is  excreted 
by  the  gastric  mucosa.  Indeed,  even  after  hypodermic  administration  of 
morphine,  a  considerable  percentage  of  it  is  excreted  into  the  stomach 
and  can  be  recovered  by  washing  it  out.  This  is  of  practical  import- 
ance and  suggests  lavage  as  a  rational  procedure  in  all  cases  of  opium 
or  morphine  poisoning. 

Perhaps  the  most  striking  effect  of  morphine  on  the  stomach  is  a 
powerful  tonic  contraction  of  the  pylorus  which  lasts  for  many  hours, 
as  may  be  demonstrated  by  roentgen-ray  studies.  This  pylorospasm  is 
regarded  by  ^Vlagnus^^  as  one  of  the  principal  factors  tending  to  produce 
constipation  after  morphine.  Opium,  or  the  total  opium  alkaloids,  do 
not  produce  such  a  powerful  spasm  of  the  pylorus. 

The  decrease  in  secretion  and  the  pylorospasm  are  in  large  measure 
responsible  for  the  indigestion  following  the  administration  of 
morphine. 

Finally,  we  may  mention  the  remarkable  anorexia  produced  by  nior- 
phine  and  opium.  It  is  well  kno\\'H  that  morphine  fiends  and  opium 
eaters  can  go  for  long  periods  of  time  without  food,  owing  to  the  impair- 
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ment  of  digestion  and  loss  of  appetite  consequent  to  the  taking  of  the 
drugs. 

Action  on  the  Intestines.  In  respect  to  their  action  on  the  intes- 
tine important  differences  are  to  be  noted  between  morphine  and  opium. 
In  order  to  understand  these  it  is  necessary  to  examine  somewhat  in 
detail  the  action  of  morphine  on  the  one  hand,  and  of  the  so-called 
"minor"  opium  alkaloids  on  the  other. 

When  the  action  of  morphine  is  studied  on  a  segment,  or  a  loop,  of 
isolated  intestine,  it  is  found  that  it  powerfully  stimulates  the  isolated 
peristalic  movements  and  decreases  the  tonus  through  an  action  on 
Auerbach  and  IMeissner  plexuses  situated  in  its  walls.  A  similar  effect 
is  produced  by  the  other  alkaloids  of  opium  which  belong  to  the  pyri- 
dini)henanthrene  group,  namely,  codeine  and  theabine. 

The  sedative  or  constipating  action  of  morphine,  when  it  occurs,  is 
due  to  a  number  of  other  effects  produced  by  it,  and  which  counter  the 
above-described  stimulating  action.  Of  these,  the  most  important  are 
as  follows:  (1)  A  spastic  contracture  of  the  pylorus,  already  described 
above.  This  hinders  the  passage  of  food  from  the  stomach  into  the  gut, 
and  in  this  wa\-  deprives  the  latter  of  one  of  its  natural  stimuli.  ^lagnus, 
in  a  very  elaborate  study,  regards  this  as  one  of  the  chief  causes  of 
constipation  after  morphine.  (2)  There  is  a  similar  tonic  contraction  of 
the  ileocecal  sphincter  which  tends  further  to  hinder  the  passage  of  fecal 
matter.  C])  There  is  a  diminution  in  the  pancreatic  and  enteric  secretion 
which  also  tends  to  produce  constipation.  (4)  It  is  interesting  to  note 
that  although  the  secretions  are  uihibited,  the  absorptive  power  of  the 
intestine  is  unimpaired.  This  circumstance,  together  with  the  fact  that 
the  intestinal  contents  are  i)ropelled  more  sluggishly,  leads  to  even  more 
complete  absorption  of  fluid  and  the  production  of  harder  feces.  (5) 
According  to  Nothnageb^"  Spitzer,^!  and  others,  morphine  causes  an 
incr(>ased  tone  of  the  splanchnic  nerve  centers,  and  hence  a  greater 
iiihil)ition  of  the  intestinal  movements.  (6)  It  is  claimed  by  some 
authors"  that  mor])hine  tends  to  benumb,  or  paralyze,  the  sensory 
uer\e-endiiigs  in  the  intestinal  walls  and  thus  render  it  still  less  respon- 
sive to  stimuli. 

It  is  thus  seen  that  while  the  action  of  morphine  on  the  Auerbach  and 
Meissner  plexuses  tends  to  stinndate  the  intestinal  contraction,  some  of 
its  other  effects  tend  to  counteract  this  stimulation  and  inhibit  the  con- 
traction, and  still  other  elVects,  by  producing  changes  in  the  consistency 
of  the  feces,  tend  still  further  to  lead  to  constipation.  The  final  effect 
is  a  resultant  of  all  the  factors  above  mentioned  and  dejjends  on  which 
of  them  have  the  ])redominating  influence.  This  varies  in  different 
animals.  Thus,  in  cats  and  dogs,  mori)hine  ordinarily  ])roduces  jMirga- 
tion.  In  num  the  result  may  be  constipaticm,  but  very  often  the  peripheral 
stimulating  action  is  sufficient  to  prevent  it.  Again  it  is  well  known 
that  morphiiK'  habitues  suffer  alternately  from  obstinate  constij)ation 
and  frightful  diarrhea. 
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Changes  Produced  in  the  Gastric  Secretion  by  Fever.     Meyer,  Cohen,  and 

Carlson'-^^  tested  the  effect  of  fever  on  gastric  secretion  by  experiment- 
ally inducing  a  temperature  of  1  Oo  °  F.  to  1 1 2  °  F.  by  injections  of  sodium 
nucleate  and  the  bacillus  prodigiosus,  and  in  a  second  series  by  external 
heat.  They  tested  the  amoinit  of  secretion  which  appeared  in  response 
to  the  injection  of  1  c.c.  of  gastrin.  In  all,  the  volume  was  diminished, 
and  in  some  cases  there  was  no  secretion  at  all.  The  chlorides  were  prac- 
tically constant.  These  authors  therefore  believe  that  this  action  is 
exactly  the  same  as  that  seen  in  the  response  of  the  stomach  to  food  in 
fever,  namely,  that  there  is  a  general  cessation  of  secretion  due  to  the 
elaboration  of  toxins  which  have  a  depressive  action  on  the  gastric  cells. 

This  finding  is  in  accord  with  certain  clinical  studies  of  mine,  and 
would  indicate,  from  a  clinical  standpoint,  that  all  food  should  be 
predigested  or  especially  ])repared  in  febrile  conditions.  With  the  differ- 
ential capsule,  we  were  able  to  demonstrate  in  several  cases  of  pneumonia 
as  well  as  in  typhoid  fever,  a  color  reaction  which  was  certainly  less  than 
that  seen  in  health.  This  subject  is  worthy  of  much  more  complete 
study. 

Gastric  Study.  McCaskey^*  discusses  a  hariumized  meal  uyith  combined 
chemical  and  jluoroscopic  study  as  a  means  of  rapid  stomach  diagnosis. 
In  spite  of  the  fact  that  certain  details,  such  as  suspected  pyloric  dis- 
eases, filling  and  budding  defects,  etc.,  can  perhaps  be  better  made  out  by 
radiographs,  the  fact  remains  that  for  the  majority  of  .r-ray  diagnosis  of 
the  digestive  viscera,  the  filling  of  the  stomach,  and  the  peristaltic  phe- 
nomena, can  better  be  made  out  by  means  of  fluoroscopic  examination. 
He  therefore  combined  in  a  meal  substances  which  were  opaque  and  yet, 
for  test-meal  purposes,  failed  to  interfere  with  the  secretory  work  of  the 
stomach.  The  latter  point  he  studied  by  adding  barium  to  test  extracts 
of  known  acidity.  According  to  this  author,  the  addition  of  barium 
failed  to  change  the  acidity.  Furthermore,  while  the  barium  can  be 
filtered  off  so  as  not  to  interfere  with  the  titration  of  acidity,  nevertheless 
it  offered  no  obstacle  to  correct  titration.  He  found,  however,  that 
considerable  barium,  one  to  two  ounces,  inhibited  the  secretion,  and 
therefore  changed  the  technic  in  such  a  way  as  to  obviate  this  effect. 

The  patient  is  placed  behind  a  fluoroscopic  screen,  and  given  two 
ounces  of  water  with  a  third  of  an  ounce  of  barhmi  to  drink,  as  suggested 
by  Case.  The  behavior  of  the  barium  can  then  be  studied  and  the  effect 
of  the  various  tonicities  recognized.  Before  removing  the  ])atient  from 
the  screen,  a  test-meal  is  given  composed  of  one  and  one-half  ounces  of 
cream  of  wheat  boiled  in  sufficient  water  to  measure  ten  ounces  when 
cooked.  The  movement  of  the  bariiun  which  will  be  in  the  pyloric 
antrum  will  show  the  amount  of  depression  from  the  weight  of  the  test- 
meal,  which  gives  some  information  regarding  the  mobility  and  tonicity 
of  the  stomach  and  its  sui)i)orts.  At  the  same  time,  a  fractional  tube  can 
be  inserted,  and  the  progress  of  gastric  chemistry  watched  at  definite 
intervals.  The  author  furthermore  points  out  the  fact  that  the  test  for 
occult  blood  is  not  interfered  with,  while  the  delicacy  of  Uft'elmann's 
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reaction  for  lactic  acid  is  reduced  about  one-half.  In  the  discussion  of 
this  paper,  Meltzer  mentioned  the  fact  that  barium  is  known  to  increase 
gastric  peristalsis,  a  fact  which  in  the  minds  of  some  observers  has 
militated  against  its  use. 

Dilatation  of  the  Stomach  from  Atony.  Timbal-^  claims  that  hyper- 
secretion is  not  necessarily  a  sign  of  ulceration.  It  may  be  the  conse- 
quence merely  of  atonic  dilatation.  The  resulting  motor  disturbances 
and  stagnation  of  the  stomach  contents  irritate  the  walls,  with  a  second- 
ary Reichmann's  syndrome.  Contrary  to  the  hypersecretion  with  ulcer, 
with  dilatation  the  hypersecretion  is  not  mixed  with  lactic  acid,  cer- 
tainly not  at  first.  These  patients  become  thin  and  nervous,  and  the 
primary  fault  to  be  remedied  is  the  atony.  As  they  become  better  nour- 
ished, the  tendency  to  atony  and  also  to  hypersecretion  disappears. 

In  my  ()j)ini()n,  this  whole  question  of  hypersecretion  needs  to  be 
modified;  a  large  proportion  of  normal  individuals,  fully  40  per  cent., 
show  a  continued  secretion  after  the  normal  digestion  period,  and  there 
is  a  certain  group  in  which  there  is  a  marked  tendency  on  slight  pro- 
vocation to  both  atonic;  manifestations  and  hypersecretion.  The  atony 
is  not  the  cause  of  hypersecretion,  but  both  are  secondary  manifestations 
in  that  the  same  underlying  cause  is  responsible  for  both.  In  fact, 
in  many  of  these  cases,  there  is  present  an  unstable  autonomic  system 
which  has  been  irritated  by  various  things;  alcohol,  tobacco,  excessive 
meals,  indiscretions  in  living  and  diet.  Correction  of  these  factors,  and 
recognition  of  the  type,  are  the  keynotes  in  successful  treatment. 

Reverse  Peristalsis.  Alvarez-^  discusses,  in  a  most  interesting  article, 
the  syndrome  of  mild  reverse  peristalsis.  This  subject  is  one  of  the  most 
imj)ortaut  which  the  internist  is  called  upon  to  see.  One  thing  is  clear, 
that  all  studies  on  digestion  tend  to  demonstrate  that,  ai)art  from  jnirely 
obstructive  disturbance,  all  disease  tends  to  affect  the  digestive  tract 
either  through  the  secretions  or  through  the  motor  function.  Studies 
are  now  being  carried  on  to  ascertain  the  exact  significance  of  disturb- 
ance of  each  of  these  functions. 

As  Alvarez  points  out,  there  are  four  types  of  motor  disturl)ance: 
(a)  Speeding  up  of  the  current;  (6)  slowing  of  the  current;  (c)  complete 
stoppage;  {(i)  reversal  of  the  current.  It  is  this  last  named  condition 
which  has  received  little  notice  but  which,  in  my  opinion,  is  of  the 
greatest  importance.  Reverse  ])eristalsis  is  nornud  in  the  right  half  of 
the  colon,  and  undoubtedly  occurs  in  the  upper  alimentary  tract  where 
duodenal  regurgitation  is  unquestionably  a  normal  mechanism  in  the 
control  of  acidity.  A  great  deal  is  known  of  fecal  vomiting  which  is  the 
severe  form  of  reverse  peristalsis,  but  its  significance  in  the  commoner 
forms  of  gastro-intesthial  symptoms,  such  as  vomiting,  regurgitation, 
heartburn,  belchhig,  nausea,  biliousness,  coated  tongue,  is  less  readily 
understood.  Less  important,  and  more  (hnibtful,  are  globus,  foul  breath, 
and  the  feeling  of  fulness  immediately  after  the  beghuiing  of  a  meal. 

To  properly  appreciate  the  meaning  of  this  mechanism,  it  is  to  be 
recalled  that  the  digestive  tract  is  a  muscular  tube  in  which  material 
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moves  from  regions  of  high  tone,  high  rhythmicity  and  high  irritabihty 
to  regions  of  lower  tone,  lower  rhythmicity  and  lower  irritability.  The 
presence  of  food  or  an  irritating  lesion  in  any  part  of  the  tract  tends  to 
raise  the  tone  and  irritability  of  that  point,  and,  in  this  way,  the  normal 
gradient  may  be  upset.  At  that  time  the  gradient,  as  the  author  calls  it, 
may  perhaps  become  levelled.  In  a  number  of  cases  of  duodenal  ulcer, 
for  instance,  the  author  noticed  contraction-waves  appearing  in  various 
parts  of  the  stomach  and  dying  out,  unable  to  advance  in  the  direction 
of  the  ulcer.  A  still  commoner  finding  with  duodenal  ulcer  and  chronic 
appendicitis  is  a  stomach  which  fails  to  empty  itself  after  six  hours  in 
spite  of  active  peristalsis. 

Alvarez,  in  a  previous  communication,  was  able  to  show  that  the 
aboral  progress  of  waves  over  the  stomach  is  due,  at  least  in  part,  to  the 
fact  that  the  latent  period  of  the  muscles  around  the  cardia  is  less  than 
that  of  the  muscle  in  the  pyloric  antrum.  The  muscle  of  the  cardia  is 
very  sensitive  to  trauma  or  to  adverse  conditions,  while  in  the  antrimi 
this  is  not  so  pronounced.  This  makes  it  possible  that  in  disease  the 
gradient  of  latent  period  is  actually  reversed.  Alterations  in  this  tonicity 
and  irritability  can  occur  in  the  same  person  at  different  times.  In  fact, 
it  is  probable,  according  to  the  author,  that  the  "dyspeptic"  who  goes 
on  a  vacation  probably  develops  a  steeper  gradient;  "rough  food"  will 
then  be  carried  along  without  "hanging  up"  any^v'he^e;  his  digestion 
will  perform  and  his  bowels  move  normally. 

Vomithig  is  typically  a  manifestation  of  reverse  peristalsis  and  is 
often  due  to  increased  irritability  of  the  small  bow^el  above  that  of  the 
stomach.  In  fact,  the  author  even  attempts  to  explain  the  vomiting  of 
pregnancy  not  on  a  toxemic  basis  but  because,  in  his  belief,  the  uterus 
in  some  way  influences  and  raises  tone,  irritability  and  activity  of  the 
lower  part  of  the  bowel,  so  that  there  is  a  tendency  toward  reverse 
peristalsis.  This  was  recognized  by  Campbell  who  suggested  that  w^  e 
utilize  the  reverse  action  of  the  bowel  in  giving  nutrient  enemas  in  this 
condition. 

Vomiting  shades  off  into  regurgitation  in  many  cases.  In  fact,  certain 
people  will  often  taste  certain  foods  all  day  long;  particularly  fats  which 
have  a  tendency  to  regurgitate  from  the  bowel  into  the  stomach.  Often 
in  duodenal  ulcer,  gall-bladder  disease,  or  chronic  appendicitis,  there  will 
be  regurgitation  of  bile-stained  fluid  before  breakfast.  Some  women  will 
often  regurgitate  just  before  the  menstrual  period.  The  distention  of 
the  pelvic  colon  may  have  been  keeping  that  portion  of  the  bowel  over- 
active and  induced  reverse  waves.  In  this  way  a  full  and  overactive 
bowel  or  an  irritable  ileocecal  region  in  appendicitis  will  cause  waves  to 
run  up  the  bowel  and  show  themselves  in  the  stomach  and  esophagus 
as  weaves  of  acid  regurgitation.  The  author  discusses  this  symjitom  in 
detail,  and  with  many  of  his  views  the  reviewer  is  ui  entire  accord.  Little 
enough  attention  has  been  paid  to  these  symptoms  by  the  profession 

at  large.  ,  u       f  u 

In  this  article  the  conflicting  opinions  are  given,  for  mstance  that  ot  the 
prevalent  notion  that  heartburn  was  due  to  the  regurgitation  of  acid 
secretion,  and  the  opini(ms  of  Hurst,  Lowenthal,  and  Schur  that,  even  m 
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individuals  with  ulcer,  they  could  not  feel  the  acid  any  more  than  normal 
persons  can.  In  fact,  we  all  realize  that  this  troublesome  symptom 
occurs  in  many  people  who  have  actual  subacidity,  and  I  have  seen  it  in 
demonstral)le  achylia,  so  that  it  must  have  some  other  basis  than  a  mere 
question  of  increased  titratable  acidity.  Reichmann  many  years  ago 
demonstrated,  however,  that  at  the  junction  of  the  middle  and  lower 
thirds  of  the  esophagus,  the  secretion  was  alkaline  in  normal  individuals 
and  acid  in  those  with  heartburn,  but  its  association  with  belching  and 
regurgitation  stamp  it  as  due  to  reverse  peristalsis.  The  reason  why 
regurgitation  is  accompanied  by  the  passage  of  fresh  tasting  food  in  the 
mouth  in  certain  cases,  and  in  others  by  acid  material,  Alvarez  explains 
by  the  fact  that,  when  the  food  is  fresh,  the  material  regurgitated  comes 
from  the  top  of  the  fundus,  and,  when  it  is  acid,  it  is  due  to  the  regurgi- 
tation of  burning  liquid  from  the  antrum  or  even  the  duodenum  along 
the  "trough"  or  gastric  canal. 

Belching  is  likewise  placed  in  the  class  of  reverse  peristalsis  and  with 
reason.  Wliether  it  be  simply  a  gurgling  in  the  esophagus,  or  an  involun- 
tary regurgitation  of  gas  from  the  stomach,  or  voluntary  swallowing  and 
true  aerophagia,  the  result  is  the  same.  They  all  come  from  reverse 
peristalsis,  and,  apart  from  heightened  irritability  of  the  vagus,  the 
explanation  is  to  be  found  in  some  point  of  heightened  irritability  along 
the  gastro-intestinal  tract,  such  as  ulcer,  gall-bladder  disease  or  chronic 
appendicitis. 

kausea  is  another  symptom  of  interest  undoubtedly  accompanied  by 
reverse  peristalsis.  The  author's  impression  is  that  it  is  most  commonly 
associated  with  lower  bowel  lesions  and  with  extreme  rarity  by  lesions 
of  the  cardia  and  esophagus.  It  is  acute  in  ai)pendicitis,  lower  bowel 
inflammations  and  obstructions.  He  has  seen  it  as  the  only  cA'idence  of 
carcinoma  of  the  pelvic  colon.  An  interesting  observation  is  the  following : 
"The  nausea  and  ^•omiting  caused  by  disgusting  impressions,  by  rolling 
movements,  as  at  sea,  and  by  cerebral  disease  might  conceivably  be  due 
to  a  reversal  of  the  gradient  in  the  gastro-intestinal  tract  brouglit  about 
by  unequal  or  dissimilar  action  of  the  vagus  on  diflerent  parts  of  the 
stomach  and  bowel." 

The  explanation  of  coated  tongue  likewise  belongs  to  the  category  of 
mild  reversed  peristalsis.  The  exj)eriments  of  Kast  of  giving  lycoixxlium 
powder  in  sealed  capsules  to  a  number  of  persons,  and  the  ability  to 
recover  most  of  it  in  the  mouths  of  these  persons  the  next  morning  is 
convincing.  Even  more  so  are  the  experiments  of  Grutzner  who  gave 
lycojxxliinn  spores  in  enemas  and  was  able  to  recover  them  from  the 
stomach.  (Globus  and  the  sensation  of  fulness  are  ex])lained  in  the  same 
way.  In  biliousness,  the  relief  induced  by  a  laxative  occurs  not  so  much 
from  the  clearing  out  of  toxins  as  from  the  removal  of  material  obstruct- 
ing and  irritating  the  colon  and  alteruig  its  irritability. 

In  conclusion,  the  author  states,  in  this  highly  interesting  communi- 
cation, that  vomitnig  is  often  due  to  revers(>  ])eristalsis  in  the  intestine; 
regurgitation  is  a  mild  form  of  vomiting;  heartburn  is  due  to  regurgi- 
tation; nausea  is  ])rnbiibly  one  of  the  ways  in  which  we  ])erceive  reverse 
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peristalsis;  "hiliousnoss"  is  a  common  name  for  tlir  reverse  peristalsis 
syndrome;  a  "coated  tongue"  and  "foul  breath"  are  often  the  results 
of  regurgitation;  globus  is  due  to  reverse  waves  in  the  esophagus,  and  the 
feeling  of  fullness  after  eating  a  few  mouthfuls  is  often  due  to  back 
pressure  in  the  intestine. 

This  paper  is  fidl  of  thought,  it  establishes  the  necessity  for  a  more 
thorough  knowledge  of  the  causation  and  the  realization  of  the  common 
origin  of  symptoms  seen  in  many  diverse  conditions.  The  mechanism  by 
which  they  are  brought  about  seems  clear;  less  clear  is  the  method  by 
which  the  irritability  in  the  nerves  controlling  these  muscles  occurs, 
whether  through  soluble  chemical  or  bacterial  toxins,  psychic  agencies, 
etc. 

The  Principal  Syndromes  of  Dyspepsia.  Ivamond"  discusses  in  a  general 
way  the  main  syndromes  attending  digestive  disturbances,  and  divides 
them  into  four  types:  (1)  Vasomotor  type,  (2)  cyclic  type,  (3)  inverse 
type,  (4)  mixed  type. 

'  1.  Vasomotor  Type.  The  meal,  almost  immediately  after  ingestion, 
is  followed  by  gastric  distention  and  discomfort.  This  usually  occurs 
after  the  evening  meal,  but  ma>'  accompany  all  of  them.  This  distention 
is  often  subjective  only,  but  in  many  instances  is  real  and  evident  on 
examination.  With  it  go  a  series  of  vasomotor  symptoms — congestion 
of  the  face,  tendency  to  somnolence,  coldness  of  the  extremities,  heavi- 
ness of  the  head,  and  often  headache,  occasionally  vertigo  with  or  ^yth- 
out  buzzing  of  the  ears,  dilated  pupils,  a  tendency  to  general  fatigue, 
tachycardia,  etc.  These  symptoms  lessen  in  a  few  hours  either  spon- 
taneously or  after  sleep.  Objective  examination  is  usually  negative. 
These  cases  are  not  true  gastric  cases;  nearly  always  the  trouble  is  found 
in  the  autonomic  system  and  ex-plained  by  some  vasomotor  excitants, 
such  as  tobacco  and  alcohol.  Sedatives,  such  as  belladonna,  hydro- 
therapy, and  satisfactory  hygiene,  are  indicated. 

2.  Cyclic  Type.  This  type  includes  those  cases  in  which,  persistently 
and  regularly,  the  same  symptoms  occur.  In  other  words,  the  ingestion 
of  food  is  succeeded  by  the  same  clinical  manifestations.  It  is  divided 
into  two  phases;  the  first,  vasomotor,  and  the  second,  pain  or  discomfort. 
The  vasomotor  phase  is  attended  by  all  the  symptoms  accompanying 
the  previous  type,  and  usually  appears  immediately  after  the  meal  and 
lasts  for  a  short  time,  fifteen  minutes  or  more.  From  one  to  several 
hours  later  the  pain  phase  follows,  occasionally  early,  more  often  late. 
The  discomfort  is  more  often  a  burning,  more  rarely  cramp  or  lancinating 
pain  in  the  epigastrium,  sometimes  it  radiates  to  the  back,  to  the  sides 
of  the  ribs,  or  through  to  the  esophagus.  The  author  discusses  the 
significance  of  these  findings,  and  finds  the  explanation  in  purely  func- 
tional disturbances,  hypersecretion,  etc.,  or  to  the  existence  of  true 
organic  disturbances  and  even  stenosis.  The  author  belie^•cs,  howe^■er, 
that  the  stomach  is  inflamed  in  all  these  cases,  and  the  inflammation  is 
to  be  found  near  the  inferior  j.art  of  the  organ  around  the  pylorus.    There 

"  Presse  M^dicale,  June  20,  1918,  p.  309. 


46     DISEASES  OF  THE  DIGESTIVE  TRACT  AND  ALLIED  ORGANS 

is  tenderness  over  the  pyloric,  gall-bladder  point,  and  frequently  over  the 
region  of  the  pancreas. 

3.  Inverse  Type.  In  this  type  the  pain  or  discomfort,  instead  of  being 
late,  is  immediate,  and  may  be  followed  by  various  subjective  symptoms 
later.  There  is  tenderness,  however,  not  merely  in  the  epigastrium,  but 
under  the  left  costal  margin,  and  the  whole  evolution  of  this  type, 
according  to  the  author,  indicates  trouble  not  with  the  lower  part  of  the 
stomach  but  in  the  upper  part  of  the  organ.  This  type  corresponds  to 
the  toxic  manifestations  seen  in  dyspepsia  due  to  alcohol  (dyspepsia  par 
intoxication  gazeuse)  and  by  auto-intoxication. 

4.  Mixed  Type.  In  this  type  the  two  preceding  types  are  included, 
but  the  congestion,  instead  of  involving  simply  a  portion  of  the  stomach, 
involves  the  whole  organ.  In  this  type  the  pain  and  discomfort  is  both 
immediate  and  late  (precoces  et  tardives)  with  nausea,  and  occasionally 
vomiting. 

The  author  believes  that  a  division  into  these  types  will  aid  the 
average  physician  in  differentiating  the  digestive  types.  There  are, 
however,  certain  r-riticisms  to  be  made  of  such  a  division.  In  the  first 
])lace,  the  common  symptoms  accompanying  the  most  diverse  digestive 
disturbances,  it  is  true,  may  be  due  to  a  similar  mechanism,  but  the 
causation  of  this  mechanism  is  so  diverse  that  no  such  subdi^'ision  can 
serve  a  usefid  purpose.  Again,  it  is  by  no  means  certain  that  the  syn- 
dromes described  above  are  due  to  congestion  or  inflammation. 

Method  of  Treatment  for  Gastric  Affections.  There  is  a  condition 
which  dominates  gastric  pathology,  namely,  the  so-called  "douleur 
tardi\'e  "  or  })ain  some  time  after  the  ingestion  of  food.  This  sensation  of 
burning,  or  weight  or  discomfort  is  a  symptom  which  is  seen  in  practically 
all  gastric  disturbances,  frequently  widely  diverse  in  their  jjathological 
factors;  for  instance,  cancer,  ulcer,  ptosis,  the  syndrome  of  Reichmann, 
pyloric  stenosis  can  all  produce  this  symptom.  The  author  therefore 
correctly  raises  the  point  as  to  whether  there  is  not  a  common  cause  for 
these  manifestations  as  a  sign  of  the  most  dissimilar  disease  processes. 

Meunier^^  seeks  the  solution  of  this  problem  in  a  study  of  the  cryoscopy 
of  the  gastric  contents.  The  concentration  of  the  gastric  juice  can  be 
determined  by  means  of  the  cr>oscopic  index.  In  other  words,  the 
physical  law  (Raoult)  states  that  the  reduction  of  the  frcczing-])oint  is 
pr()j)()rtional  to  the  number  of  molecules  held  in  solution.  He  deter- 
mined, for  uistance,  the  curve  of  the  freezing-point  after  a  meal  of 
bread  and  one  of  meat.  After  brjead,  the  freezing-point  is  usually  high 
A  =0.70;  after  ten  minutes,  or  more,  it  becomes  reduced  and,  as  diges- 
tion proceeds,  the  freeziiig-i)()iut  becomes  less  and  less.  lH)r  instance, 
the  following  table  is  typical: 

10  minutes A  =0.70 

I  hour A  =  0.52 

1  hour A  =  0 .  42 

U  hours A=  0.38 

"  Prcssc  Mcdicalc,  Xovcniher  15,  1917,  p.  047. 
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After  an  exclusive  meat  diet,  during  the  first  ten  minutes  the  cryoscopic 
index  is  low  A  =  0.15,  then  it  progressi\'eIy  increases  with  the  progress 
of  digestion.  For  instance,  the  following  averages  were  found  in  5 
normal  cases: 

10  minutes ^"2io 

ihour ^"XH^ 

ihour A=0.30 

H  hours A=  0.34 

In  other  words,  while  with  bread  the  curve  progressively  decreased  to  a 
minimum  of  0.35;  with  meat,  it  progressively  increased  to  a  minimum 
of  0.35. 

From  these  studies  it  is  deduced  that  the  cryoscoi)ic  mdex  differs 
with  different  food  elements  but  always  progresses  toward  the  end  of 
digestion  to  a  common  index  of  A  =  0.35. 

With  pathological  conditions,  however,  an  entirely  different  state  of 
affairs  exists,  and  with  different  cases  the  following  findings  occurred: 

Diagnosis.  Time  of  extraction  contents.  Index. 

Cancer  of  fundiis  of  stomach    .      .      1  hr.  20  min.  A  =  0.67 

Pyloric  stenosis 2  hrs.  A  =  0.72 

Ptosis lhr.25     "  .  ^Zn-fa 

Reichmann's  disease       ....Ihr.  A—  0.4J 

From  these  studies  it  was  evident  that  the  concentration  or  cryoscopic 
index  at  the  moment  of  evacuation  was  always  greater  than  0.35. _  From 
these,  the  conclusion  is  reached  that  when  the  concentration  is  different 
from  the  normal  concentration,  s\Tnptoms  of  pain  are  produced. 

The  pathological  phenomena  are  due  to  trouble  in  evacuation  and 
abnormal  concentration  of  the  gastric  contents,  and  successful  therapy 
will  seek  to  favor  evacuation  and  reduce  the  concentration  of  the  gastric 
contents  to  its  optimum  of  0.53.  It  is  therefore  logical  to  dilute  the 
gastric  contents  at  periods  of  pain  with  a  solution  of  that  concentra- 
tion. The  following  solutions  represent  a  cryoscopic  index  in  the 
neighborhood  of  0.3." 


io. 


Bicarbonate  of  soda J'^n ''•  JnnS 

Dry  citrate  of  soda ^^'^^I'nS 

Drv  sulphate  of  soda J9nn  P"  l^nn 

Phasphate  of  soda H-92P|!no 

Chloride  of  soda inn '''    nnn 

Peptone                40.00  p.  1000 

Acid  hydrochloric  ofL  (Ki-endi) o2on  ^^'  ISll 

Acid  phosphoric  (French) 26.80  p.  lUOU 

Clinically,  these  solutions  are  taken  every  ten  mhuites  duruig  paiii. 
From  these  observations  the  author  deduces  the  so-called  "omnibus" 
treatment  for  all  gastric  disturbances:  At  the  finish  of  gastric  digestion, 
at  the  moment  of  painful  sensations,  regardless  of  the  origin,  haxe  the 
patient  take  a  solution  of  one  of  the  salts,  the  important  point  being  that 
it  is  of  the  correct  molecular  concentration. 
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Adrenal  Dyspepsia.     Loper,  Beuzard  and  Wagner^^  first  mention  the 
gastro-intestinal  troubles  of  Addison's  disease,  such  as  ahnost  permanent 
anorexia,  atonic  dyspepsia  and  constipation,  occasional  exacerbations 
of  vomiting,  gastric  and  intestinal  crises.    These  symptoms  may  appear 
in  a  restricted  degree  in  the  overworked  and  in  the  convalescent  soldier 
as  a  result  of  adrenal  insufficiency.     Adrenal  dyspepsia  is  not  a  very 
painful  type.    At  any  time  from  a  half-hour  to  two  hours  after  eating  we 
note  the  presence  of  aerophagia  and  gastric  distention.    Constipation  is 
persistent  and  obstinate,  with  occasional  reactionary  crises  of  diarrhea. 
Paroxysms  of  colic  and  vomiting  are  rarely  seen.    There  is  often  much 
emaciation  proceeding  from  lack  of  aliment  du.e,  in  turn,  to  permanent 
anorexia.    There  is  absolutely  nothing  to  implicate  the  adrenals.    Ana- 
lyses of  stomach  contents  and  stools,  and  the  a;-ray,  bring  out  nothing 
characteristic.    There  is  often  low  blood-pressure,  which  could  readily 
be  the  result  of  the  condition,  and  not  necessarily  due  to  adrenal  hypo- 
function.    This  is  equally  true  of  Sergent's  white  line.    Asthenia  is  not 
extreme  and  melanoderma  seldom  present.    Certainty  is  found  only  in 
blood  analyses  and  in  the  results  of  treatment.    The  former  are  naturally 
difficult  and  are  unnecessary  when  the  test  is  so  readily  applicable. 
Injections  daily— or  every  other  day— of  a  half  or  one  milligram  of 
adrenalin  often  are  productive  of  the  most  surprising  results,  even 
although  in  many  cases  no  benefit  accrues.    The  third  injection  may  be 
followed  b>-  complete  restitution  of  function.    In  such  cases  we  see  the 
l)lood-pressure  rise  and  the  asthenia  disappear,  and  there  seems  no  room 
for  doubt  that  there  is  such  a  malady  as  "  capsular  dyspepsia"  and  that 
we  have  cured  it.    The  mechanism  is  still  obscure,  because  we  do  not 
know  to  what  extent  the  sympathetic  and  cerebrospinal  nervous  systems, 
smooth  and  striped  muscle,  and  glandular  cells  are  individually  acted 
upon  by  the  drug. 

Achyiia  Gastrica.  Held  and  Gross^^"  discuss  in  detail  the  subject^  of 
achylia  gastrica,  and  explain  the  condition  as  a  clinical  manifestation 
shown  b>-  the  persistent  absence  of  free,  as  well  as  combined,  acidity  and 
also  by  the  absence  of  ferments.  Whether  it  is  true  that  the  absolute 
zero  figure  is  essential  to  diagnosis  of  this  condition,  we  are  not  prepared 
to  state.  In  fact,  there  is  often  a  negligible  total  acid  figure  due  tothe 
constituents  forming  the  test-meal.  The  authors  discuss  the  various 
opinions  regarding  the  pathology  of  this  disturliancc.  Under  this  heading 
a  brief  consideration  is  given  to  the  question  of  vagotonic  and  sympathi- 
cotonic gastric  conditions,  and  we  meet  with  the  rather  surprising  state- 
in(>nt  that  it  is  "reasonable  to  suppose  that  a  prolonged  symi)athicotonia 
inhibiting  gastric  secretions  would  eventually  lead  to  atrophy  of  the 
gastric  glands." 

A  true  total  atrophy,  in  the  Reviewer's  estimation,  rarely  occurs,  and 
when  it  does  it  is  almost  always  associated  with  frank  pathological  find- 
ings in  the  mucous  membrane. 

2"  Lc  Progress  Medical,  .Viigust  25,  1017,  p.  .344,  Article,  .July  21,  1917. 
">  American  Journal  of  the  Medical  Sciences,  August,  1917,  cliv,  19(3. 
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The  authors  divide  achylia  into  three  groups: 

1.  Achylia  gastrica,  with  destruction  of  gastric  glands  either  on  the 
basis  of  chronic  progressive  gastritis  (Kuttner),  or  carcinoma,  linitis, 
plastica,  alcoholic  gastritis  with  cirrhosis  of  the  liver  (Lockwood). 

2.  Achylia  gastrica  accompanying  marked  secondary  and  primary 
anemias.  To  this  group  belongs  the  achylia  of  primary  pernicious  anemia ; 
the  marked  anemias  accompanying  tape-worm ;  the  lowered  acidity  and 
even  achylia  in  syphilis,  as  well  as  the  achylia  described  in  chronic  rheu- 
matism, gout,  hyperthyroidism,  etc. 

3.  Achylia  gastrica  of  a  functional  nature.  To  this  group  belong  the 
great  majority  of  cases  in  whom  there  is  a  demonstrable  disturbance  of  the 
vagos^inpaticus  system  with  a  predominating  sympathicotonia  of  the 
gastric  secretion.  Another  interesting  statement  is  the  following: 
"the  achylia  gastrica  cases  secondary  to  gall-stones  and  appendicitis 
or  other  intra-abdominal  diseases,  as  pointed  out  by  Lockwood,  are  also 
in  most  cases  based  on  sympathicotonia."  It  has  been  our  impression 
that  in  most  instances  these  diseases  produce  vagotonia,  and  the  number 
of  cases  of  achylia  accounted  in  these  cases  was  no  greater  than  that  seen 
in  any  other  condition. 

Diagnosis  is  based  on  an  examination  of  the  stomach  contents  and 
the  stools.  This  follows  the  conventional  method,  namely,  the  demon- 
stration of  the  lack  of  free  and  combined  acid  and  enzymes  in  the  gastric 
contents,  and  the  presence  of  connective  tissue  in  the  stools.  In  this 
paper  some  interesting  remarks  are  made  relative  to  the  .r-ray  mani- 
festations of  achylia.  The  filling  of  such  a  stomach  is  described  as  slow, 
that  is  to  say,  the  food  and  contrast  material  (opaque  meal)  goes  only 
slowly  to  the  bottom  of  the  stomach,  the  reason  being,  according  to  this 
paper,  (1)  the  unusual  dryness  of  the  gastric  wall,  and  (2)  the  large  size 
of  the  air  chamber  " in terf erring  with  the  action  of  the  diaphragm,  which, 
according  to  Cannon,  is  so  important  in  filling  the  cardiac  end  of  the 
stomach  with  food  and  furthering  it  toward  the  pyloric  end. " 

These  explanations  require  further  investigation,  and  certainly  are 
open  to  question.  Furthermore,  in  achylia  gastrica,  because  of  the 
absence  of  the  secretions,  the  initial  peristaltic  wave  is  absolutely  missing, 
while  the  period  of  latency  is  unusually  prolonged.  When  contractions 
appear,  they  are  superficial,  and  are  induced  by  the  mechanical  influence 
of  the  food. 

These  authors  state  that  the  differential  diagnosis  is  to  be  made 
between  gastritis  anacida,  syphilis  of  the  stomach,  carcinoma  ventriculi 
and  heterochylia  (Hemmeter).  The  achylia  of  gastritis  anacida  is 
differentiated  by  the  absence  of  mucus,  the  complete  absence  of  ferments, 
the  non-return  of  acids  by  foods  stimulating  the  secretions. 

From  carcinoma,  achylia  is  differentiated  by  the  higher  total  acidity 
in  carcinoma,  the  presence  of  considerable  mucus,  the  increase  in  free 
leukocytes,  if  stagnation,  the  Oppler-Boas  bacilli  and  lactic  acid.  The 
WolfF-Jungens  method  for  the  determine  of  soluble  albumin,  and  the 
Smithies  method  for  the  demonstration  of  the  Oppler-Boas  bacilli  (the 
polychrome  methylene  bliie-agar  method),  the   glycyltrytophan  and, 
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finally,  the  determination  of  the  formol  index  are  given.  From  syphilis, 
the  Wassermann  and  the  Xoguchi  reaction  serve  to  differentiate  the  case. 
Heterochylia,  a  condition  which  Hemmeter  demonstrated  in  which  there 
is  a  great  tendency  to  changes  in  acidity  can  only  be  cleared  up  by  careful 
observation  and  repeated  examination. 

Treatment.  This  should  be  strictly  individualized,  and  should  be 
separated  into  three  groups:  (1)  Those  in  which  the  achylia  is  associated 
with  a  general  neurosis,  in  which  all  the  precautions  should  tend  to 
improve  the  patient's  general  condition,  hydrotherapy,  and  a  dietetic 
regime  which  need  not  be  strict  but  in  which  Fletcherization  is  insisted 
upon;  (2)  those  in  which  the  gastric  symptoms  predominate,  continuous 
burning  pain  after  meals  and  pressure,  which  these  authors  are  inclined 
to  believe  is  due  to  an  underlying  neurosis;  here  again  the  diet  should 
be  individualized  and  they  prefer  to  give  what  they  call  a  regime  which 
spares  the  digestive  organs,  warm  milk,  cream,  yolks  of  eggs,  later  thin 
cereals,  toast,  bouillon  with  egg,  beef  soup,  vegetable  purees,  such  as 
mashed  potatoes  with  butter,  and  finally  a  diet  which  they  call  an 
exercise  diet  to  stimulate  these  organs.  This  should  not  begin  until 
the  acute  symptoms  have  disappeared. 

The  following  is  given  as  an  example  of  what  an  achylic  patient  shoidd 
take  and  be  fairly  free  from  disturbances.  In  the  morning  on  an  emi)ty 
stomach,  about  three-quarters  of  an  hour  before  breakfast,  250  c.c.  of 
hot  water  to  which  a  half  teaspoonfid  of  sodium  chloride  is  added. 
Breakfast,  orange  juice  or  grapefruit,  then  eggs  in  any  form  with  the 
exception  of  hard  boiled  eggs,  cocoa  or  light  coft'ee  or  tea,  graham  bread 
or  rolls  witli  butter.  Two  or  three  times  a  week  we  replace  the  eggs  by 
cereals,  mashed  potatoes,  noodles,  macaroni,  or  cream  cheese.  Dinner, 
grapefruit,  caviar  or  anchovies,  sardines,  sardelles  or  appetizers,  then 
some  bouillon  or  beef  soup  or  well  i)repared  vegetable  soup  mildly  spiced. 
Of  the  meats,  either  fisli,  chicken,  lamb,  veal  or  cooke<l  ham,  calfs' 
brain,  fresh  sweetbread  or  even  steak  can  be  given,  but  thorough 
mastication  is  essential.  Vegetables  can  be  given,  and  a  cereal,  noodle 
pudding  or  omelette,  or  prune  souffle  and  cooked  fruits.  At  4  p.m., 
one  cup  of  buttermilk  with  zwieback  or  toast  and  butter.  Supper,  like 
breakfast,  with  the  addition  of  some  cooked  fruits,  and  buttermilk  should 
replace  coft'ee.  (3)  Those  cases  in  which  diarrhea  is  the  main  symptom. 
In  a  number  of  cases  the  discovery  that  the  diarrhea  is  due  to  achylia 
gastrica  gives  us  an  encouraging  hint  that  the  diarrhea  will  be  favorably 
influenced  by  the  proper  treatment.  The  treatment,  however,  must 
be  indivichialized.  Patients  who  have  not  the  symi)toms  and  signs 
of  enteritis  are  benefited  readily  by  the  removal  of  the  milk,  by  inter- 
dicting meat  for  a  few  days,  and  then  gradually  returning  to  well-done 
and  finely-chopped  meat,  not  exceeding  200  to  250  grams  a  day.  Raw 
fruits  and  coarse  vegetables  (beans,  cabbage,  lentils,  etc.),  must  be  for- 
bidden. The  diet  consists  of  eggs,  water,  cocoa,  fine  cereal  (rice  and 
barley  in  particular),  with  butter,  toasted  white  bread,  macaroni,  fish, 
and  cream  cheese,  and  three-day  kumyss. .  Of  the  drinks,  red  wines 
are  beneficial,     ^rcdiciuail.v,  liydrochloric  acid  and  pepsin  with,  and 
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after,  meals,  and  calcium  citrate  or  calcium  piu)si)liate  (Boas)  in  tea- 
spoonful  doses  in  a  tiimbler  of  water  before  meals,  are  beneficial. 

In  more  obstinate  cases  of  diarrhea  and  especially  when  the  symptoms 
point  toward  enterocolitis,  the  diet  should  be  restricted  to  strained 
barley  soups,  water  cocoa,  tea,  rice,  or  sago,  souj^s,  cooked  in  water  to 
which  cinnamon  is  added  for  the  taste,  and  almond  milk.  Almond  milk 
is  prepared  as  follows:  Forty  sweet  almonds  and  two  bitter  almonds 
are  placed  in  boiling  water  for  a  few  minutes  then  the  almonds  are 
peeled  and  ground.  Add  half  a  pint  warm  water,  stirring  constantly, 
and  pass  through  a  cloth.  It  should  l)e  allowed  to  stand  on  ice  for  two 
hours  before  drinking,  and  should  be  freshly  prepared  every  day.  One 
hundred  grams  of  red  wine  are  allowed  in  the  course  of  the  day.  Such  a 
diet  is  to  be  continued  for  three  or  four  days,  during  which  time  the 
patient  shoidd  stay  hi  bed,  with  hot  i)oultices  or  a  Pressnitz  compress 
applied  to  the  abdomen. 

^ledicinally,  we  start  with  20  grams  of  castor  oil,  followed  by  tannigen 
0.2  to  0.3  gram,  or  tannalbin  0.5  gram,  two  or  three  times  daily.  If  there 
is  still  intestinal  irritation,  saline  eiiemata  (2  teaspoonfuls  to  the  quart) 
will  prove  beneficial,  or  an  infusion  of  chamomile  tea.  The  return  to  a 
more  substantial  diet  should  be  gradual. 

For  at  least  one  month  the  following  diet  list  will  prove  efficacious: 

Breakfast.  One  or  two  soft  boiled  eggs,  four  slices  of  toast  or  zwie- 
back with  butter,  250  grams  water  cocoa  to  which  one  or  two  yolks  of 
eggs  are  added. 

At  10  A.M.     One  cup  bouillon. 

At  Noon.  Barley  or  rice  soup,  spring  chicken  or  lean  fish.  Vegetables : 
two  tablespoonfuls  finely  mashed  potatoes  or  spinach  or  carrots  in  puree 
form.  Should  these  vegetables  not  prove  irritating  and  the  patient 
stands  it  well,  we  increase  the  quantity  of  vegetables.  Farina  pudding 
and  60  grams  of  red  wine. 

At  4  P.M.,  250  grams  almond  milk  or  water  cocoa  with  zwieback. 

At  7  P.M.  One  or  two  eggs,  cereal  with  butter,  or  barley  soup.  .  Oat- 
meal and  barley  should  be  strained.  Toast  and  butter.  Water  cocoa 
with  yolk  of  one  egg.  HCI  and  pepsin  are  beneficial,  while  astringents 
will  probably  not  be  necessary.  Should,  however,  the  enteric  symptoms 
persist,  it  is  evident  that  we  are  confronted  with  an  infectious  entero- 
colitis either  brought  about,  as  claimed  by  Ad.  Schmidt,  by  increase  in 
the  existing  colon  bacilli,  or  by  the  existing  pathogenic  organisms,  be- 
cause of  the  favorable  soil  and  the  lowered  resistance  of  the  patient. 
In  this  state,  milk,  astringents,  and  intestinal  antiseptics  are  necessary. 
The  efficacy  of  astringents,  like  bismuth  subnitratc  (0.5  to  1),  or  der- 
matol  (0.5),  tanningen  (0.3),  tannalbin  (0.5)  three  times  daily,  is  well 
established. 

AcHYLiA  Gastrica  AND  TissuE  LiEXTERY.  Jones,^'  in  a  stndy  of 
245  cases  of  achylia,  presents  the  salient  features  accompanying  the 
condition  in  the  following  Table  I.     He  claims  that  achylia  usually 

3'  American  Journal  of  the  Medical  Sciences,  March,  1918,  No.  552,  civ,  337. 
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occurs  in  the  too  rapidly  emptying  stomach  in  the  broadly-built,  non- 
ptotic  person.   The  association  of  dysentery  is  seen  in  the  second  table. 


TABLE   I. — NUMBER    OF   CASES,    245. 


Sex. 
Males,  96      . 
Females,  149 


Under  15 
1  to  8  years 
0  years 


15  to  25 

7 
9 


25  to  40 

13 
57 


40  to  60 

59 
75 


Over  60 

16 
15 

Connective 
tissue  in 
stools. 


Exciting  causes 

Symptoms 
Build 


Leading  to  general  asthenia 143 

Absent  or  unrecorded 98 

Gastro-intestinal 239 

Wholly  referred 43 

Asthenic  type 132 

....     Broad 113 

Associated  diseases 1 1 

f  Present lo-^ 

General  asthenia  \  Absent 62 

[  Unrecorded 1 

Dysentery 90 

Constipation 1^^ 

Mucous  colitis 35 

Present 130 

Absent 66 

Unrecorded 46 

Good 141 

Fair  or  poor 55 

Unrecorded 49 


Connective  tissue 
in  stool 


TABLE   II. — ACm^LIA   GASTRIC  A,   RESUME   OF  28   CASES. 


Build 

Position  of 
stomach 


Less  than  4 
hours,  2 

Four  hours  or 
over,  15 

Less  than  4 
hours,  5 

Four  hours  or 
over,  6 


I  Asthenic  type 
1  Broad  type 
I  Low 
1^  Normal 


f  Constipation 
1  Normal 
j  Dysentery 
1  Constipation 
,1  Normal 
Dysentery 
Constipation 
I  Normal 
1  Dysentery 
[  Constipation 
I  Normal 
\  Dysentery 


19 

9 

17 

11 

Connective 
tissue  in 
stools. 

0 

1 

9 
1 
0 
1 
1 
3 
3 


Rehfuss^^  discusses  the  question  of  diarrhea  accompanying  achylla.. 
His  conclusions  are  as  follows: 

1.  Gastric  achylia  may  be  due  to  a  number  of  different  etiologic 
factors  inducing  in  each  instance  jircsuniably  a  different  type  of  the 
disturbance.  Instances  of  i)sychic,  infected,  anemic  and  ductless  gland 
types  are  given. 
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2.  Studies  on  achylia  seem  to  indicate  that  either  the  entire  cycle 
of  gastric  digestion,  or  only  certain  phases,  are  affected,  which  enables 
us  to  make  a  differentiation  in  types. 

3.  Achylia  may  be  found  in  apparently  normal  persons,  and  studies 
in  one  such  case  indicate  that  there  is  a  secretion  formed  without  enzymes 
or  acidity,  but  probably  possessing  other  properties  which  as  yet  are  not 
clear. 

4.  Artificially  delayed  secretion  and  induced  achylia,  as  well  as  the 
normal  types  observed,  were  all  unaccompanied  by  diarrhea. 

5.  The  injection  of  partially  digested  material,  or  even  irritants,  into 
the  duodenum  fails  to  induce  diarrhea. 

6.  In  the  so-called  gastrogenous  diarrheas  the  cause  is  to  be  found  in 
an  associated  condition  besides  achylia,  namely,  an  enteritis  most  fre- 
quently, or,  if  not  an  enteritis,  it  is  in  all  probability  due  to  a  disappear- 
ance oi  the  normal  protective  barrier  of  the  gastric  hydrochloric  acid. 
The  lack  of  the  acid  alone,  however,  seems  insufficient  as  an  explanation 
of  the  cause. 

7.  Implantation  of  an  intestinal  infection,  or  possibly  a  common 
cause,  inducing  both  achylia  and  enteritis,  may  be  responsible. 

8.  In  only  one  case  was  it  possible  to  discover  any  associated  pan- 
creatic disturbances. 

9.  A  method  of  fractional  and  continuous  administration  of  hydro- 
chloric acid  is  given  as  a  new  method  in  the  treatment  of  this  condition. 

Gastric  Cancer.  Early  Diagnosis.  Bassler^^  makes  the  plea  to  "diag- 
nose away  from  cancer"  age— that  is,  to  consider  first  the  cancerous 
possibilities  of  the  case.  The  author  goes  on  to  say  "  it  is  stated  that  in 
only  2  per  cent,  of  chronic  ulcer  does  cancer  develop."  He  takes  issue 
with  the  much  large  figures  of  the  Mayo  clinic.  In  320  cases  of  gastric 
cancer  examined  by  Bassler  up  to  three  years  ago,  only  5  per  cent,  had 
a  history  suggesting  ulcer,  192  were  operated  on  and,  as  far  as  his 
records  go,  all  are  dead.  The  author  considers  the  history  of  first  im- 
portance, with  laboratory  and  .r-ray  data  dividing  honors.  Mention  is 
made  where  either  one  failed  and  the  other  succeeded.  He  divided  his 
cases  as  follow^s: 

Two  main  groups,  those  which  are  situated  at  the  orifice  and  those  in 
the  body.  Practically  none,  excepting  possibly  the  few  ulcer  cases,  will 
be  diagnosed  early  enough  for  cure.  The  latter  have  no  local  symptoms 
until  a  large  part  of  the  stomach  is  diseased,  and  then  the  symptoms 
are  general  as  well  as  local,  as  in  all  late  cases.  A  few  of  these  patients, 
however,  come  under  observation  fairly  early,  and  they  should  be 
operated  upon,  but  in  by  far  the  larger  number  they  do  not  come  to  any 
medical  man  until  marked  extension  of  the  disease  is  present. 

The  second  type  are  those  at  the  orifices,  pylorus,  or  cardia,  and  these 
are  more  fortunate.  Suggestive  and  pronounced  subjective  symptoms  come 
on  quickly  and  are  often  distinct;  the  slight  nausea,  coming  on  perhaps 
only  late  "in  the  day;  the  bitter  taste  suggestive  of  a  stagnant  stomach; 
the  occasional  vomiting  of  foods  retained  from  the  previous  meal  or 

3'  New  York  Medical  Journal,  Augxist  11,  1917,  p.  252. 
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even  before  this,  although  this  is  a  late  symptom;  the  relaxed  stomach, 
and  possibly  its  visible  peristalsis  if  sufficient  tone  is  still  present  and 
the  obstruction  is  distinct  enough.  With  these  are  also  the  danger  sig- 
nals of  anorexia  and  ])erhaps  aversion  to  meat;  neither  are  pronounced 
in  the  early  case  and  only  suggestively  present.  All  of  these  serve  as 
beacons  on  the  trail,  although  the  lights  may  be  only  barely  visible  in 
the  darkness. 

When  the  growth  is  at  the  cardia,  there  are  difficulty  in  swallowing 
ne\er  before  present  and  attendant  esophageal  distress  which  may  be 
minor  in  nature,  yet  definitely  present. 

Mayo^^  gives  the  results  of  operations  on  cancer  of  the  stomach 
over  a  i)criod  of  twenty  years.  Six  hundred  and  fifty-one  resections  on 
the  stomach  were  performed  for  cancer.  Of  427  patients  who  were 
operated  on  over  three  Aears  ago  and  who  recovered  from  operation,  311 
have  been  traced,  120  (38.G  per  cent.)  were  alive  three  years  or  more 
after  operation.  Three  hundred  and  thirteen  patients  were  operated  on 
over  five  years  ago,  and  of  those  who  have  recovered  from  the  operation, 
239  were  traced.  Of  these,  62,  or  2()  per  cent.,  were  alive  five  years  or 
more  after  operation.  Beyond  the  five-year  period  no  special  effort  was 
made  to  trace  these  cases,  but  w^e  are  told  that  35  lived  six  years  or 
more  after  operation,  while  3  lived  three  years  or  more.  One  actually 
lived  more  than  fifteen  years  after  operation. 

Gastroptosis.  Pauchet'*-^  discusses  the  subject  from  the  standpoint 
of  abdominal  orthopedics.  He  claims  that  there  is  a  disi)lacement,  or 
an  elongation,  of  the  stomach  and  colon  in  50  per  cent,  of  the  women  and 
20  per  cent,  of  the  men  com])laining  of  abdominal  disturbances.  Abdomi- 
nal ptosis  can  involve  all  the  organs  of  the  abdomen  or  simply  a  few. 
It  most  frequently  attacks  the  transverse  colon  and  the  stomach  (gastro- 
coloptosis). 

There  are  three  princii)al  causes:  Corsets,  pregnancy,  and  emacia- 
tion, and  there  are  two  types,  congenital  and  accjuired.  In  the  later 
type  the  role  of  pregnancy  and  emaciation  is  an  important  one.  The 
corset  produces  a  constriction  at  the  base  of  the  chest,  interferes  with 
respiration,  and  induces  a  visceral  dystrophy  by  insufficient  respiratory 
action. 

The  sym])i()ins  produced  by  gastrocoloptosis  are  easy  to  explain:  The 
stomach  is  suspended  from  the  diai)hragm  and  liver  by  the  esophagus, 
and  the  gastrodiaphragmatic,  gastrohepatic,  and  gastroduodenal  liga- 
ments. Between  the  layers  of  .these  ligaments  the  vessels  and  nerves 
reach  these  organs;  therefore,  when  the  ptosed  stomach  is  filled  it  pulls 
on  the  solar  plexus  and  provokes  nervous  troubles.  The  liver  pushed 
away  from  the  thorax  depresses  the  stomach,  and  the  traction  of  the 
gastrohepatic  and  gastrophrenic  ligaments  provokes  pain  at  the  left  of 
the  ei)igastrium.  This  discomfort  and  pain  is  always  worse  after  meals, 
and  when  the  patient  is  in  the  upright  position.  In  this  condition  the 
transverse  colon  also  becomes  prolapsed,  while  its  lateral  extremities 
are  fixed,  so  that  there  is  an  accentuation  of  the  normal  flexures  pro- 

^*  Surgery,  (ivnccology  and  ()i).stctrics,  April,  19 IS,  No.  4,  xxvi,  367. 
'*  Presse  M<idicalc,  April  11,  1918,  p.l99. 
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ducing  progressive  constipation  during  the  early  stage;  these  kinks  are 
reducible  but  later  they  become  definite,  so  that  there  is  an  increase  in 
stercoral  stasis,  producing  general  intoxication. 

Regarding  the  congenital  or  virginal  form  of  gastrocoloptosis,  a  short 
time  after  the  young  girl  has  commenced  to  wear  a  corset,  usually  about 
the  age  of  puberty,  she  presents  the  first  symptoms.  Constipation, 
headache,  lack  of  appetite,  and  cardialgia.  This  cardialgia  is  manifested 
by  discomfort  or  pain  in  the  epigastrium,  especially  pronounced  after 
meals  or  in  the  upright  position.  A'-rays  show  a  low  stomach,  but  other- 
wise no  modification.  The  quantity  of  nourishment  influences  the  symp- 
toms much  more  than  the  quality.  General  symptoms  and  circulatory 
disturbances  are  induced  by  kinking  of  the  mesenteric  vessels  and  trac- 
tion of  the  solar  plexus,  heaviness  in  the  back,  vague  abdominal  pain, 
extrasystoles,  orthostatic  tachycardia,  general  fatigue,  menstrual  dis- 
tiu'bances  (irregular,  painful,  retarded,  or  absent  periods). 

In  the  maternal  form,  the  gastrocolic  ligament  may  become  elongated 
from  2  to  15  cm.;  in  the  differential  diagnosis,  many  things  can  be  mis- 
taken for  this  condition,  in  fact  abdominal  ptosis  can  give  rise  to  the 
most  diverse  diagnosis:  Left-sided  salpingitis,  if  the  pelvic  colon  is 
tender;  double  salpingitis  if  the  cecum  and  transverse  colon  are  in  the 
pelvis  in  contact  with  the  uterus;  movable  kidney  if  the  cecum  is  dis- 
tended and  resists  palpation;  cholecystitis,  if  the  right  angle  of  the  colon 
is  painful;  gastric  ulcer  if  there  are  pains  after  meals;  chronic  appen- 
dicitis if  the  maximum  amount  of  pain  is  in  the  right  iliac  fossa;  dilata- 
tion of  the  stomach  owing  to  a  splash;  and  enterocolitis  if  the  preceding 
conditions  can  be  eliminated. 

Treatment.  The  medical  treatment  consists  of  absolute  rest  in  bed, 
for  several  weeks,  which  improves  the  condition  not  merely  by  means 
of  the  rest  and  replacement  of  the  organs  in  their  position,  but  also 
because  of  the  amount  of  fat  deposited  in  the  abdomen.  General  and 
abdominal  exercises  and  massage  are  indispensible;  the  various  abdorn- 
inal  bandages  afford  considerable  relief.  A  good  abdominal  bandage  will 
fulfill  the  following  conditions:  (a)  It  should  exercise  precise  and  con- 
stant pressure  on  the  abdomen,  it  should  be  exactly  placed  either  by 
means  of  the  .r-rays  or  by  utilizing  the  so-called-  pain  signal  test  of 
Leven;  (6)  it  should  be  placed  on  the  abdomen  while  the  patient  is  in 
the  recumbent  position  every  morning.  The  bandages  which  give  the 
best  results,  in  the  author's  opinion,  are  the  inflatable  rubber  bandage 
(Pelot  a  air  d'Emriquez)  and  the  support  devised  by  Leven  and  Lane. 
The  author  makes  the  statement  that  the  various  forms  of  ptosis 
should  not  be  considered  as  purely  local  lesions,  nearly  always  there  is 
a  complex  pathology.  Insufficiency  of  certain  glands,  like  the  liver  and 
adrenal,  degeneration  of  certain  tissues  and  disturbed  equilibrium  of  the 
nervous  system.  This  article  also  includes  a  resume  of  the  operative 
measures  to  be  used  in  handling  this  condition. 

Primary  Phlegmonous  Gastritis.  In  an  editorial-"''  this  subject  was  dis- 
cussed.   It  now  seems  clear  that  this  disease,  while  not  generally  recog- 
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nized,  is  not  as  infrequent  as  was  supposed,  and  belongs  to  the  group 
of  streptococcic  infections.  This  disease  may  implant  itself  upon  chronic 
ulcer  or  carcinoma,  and  be  the  immediate  cause  of  death.  The  interest- 
ing cases,  however,  are  those  in  which  the  disease  appears  to  be  primary 
in  the  stomach.  Engo  described  a  case  just  like  this,  and  states  that 
the  streptococus  is  the  sole  infecting  organism  in  70  per  cent,  of  the 
reported  cases  of  primary  phlegmonous  gastritis,  while  the  remaining 
oO  per  cent,  is  associated  with  the  staphylococcus,  colon  bacillus,  or  the 
pneumococcus. 

The  chief  predisposing  conditions  were  chronic  alcoholism,  dietetic 
errors,  food  and  drug  poisoning.  Streptococcus  gastritis  occurs  five  times 
more  frequently  among  males  than  among  females.  Secondary  phleg- 
monous gastritis  is  not  uncommon,  and  Rixford^^  reported  4  cases,  3 
of  which  occurred  during  an  epidemic  of  streptococcal  sore  throat,  in 
San  Francisco.  The  symptoms  are  sudden  and  severe  from  the  onset, 
persistent  vomiting,  fever,  early  prostration,  and  a  burning  sensation  in 
the  stomach.  The  disease  runs  a  rapid  course  in  from  three  to  five  days, 
and  is  usually  fatal.  The  mucous  membrane  of  the  stomach  is  thick- 
ened, pale  and  swollen,  and  may  be  intact  or  necrotic,  depending  on 
the  extent  of  the  process.  The  submucosa  is  usually  very  markedly 
thickened  and  infiltrated  with  an  exudate  of  fibrin  and  leukocytes.  In 
this  exudate  the  streptococcus  can  easily  be  demonstrated. 

Stapelmohr*^  presents  2  cases  of  phlegmonous  gastritis  in  which  the 
disease  was  localized  to  the  pyloric  region.  This  area  was  removed,  but 
instead  of  the  supposed  cancer,  the  microscope  merely  revealed  phleg- 
monous gastritis.  One  patient,  aged  fifty-nine  years,  had  fever  and 
vomiting;  the  other,  a  woman  aged  thirty-three  years,  had  gastric  symp- 
toms for  three  years.  Both  patients  were  apparently  cured  by  operation. 
There  was  exidence  of  a  chronic  hyperplastic  gastritis  in  both  cases. 

Syphilis  of  the  Stomach.  I  )ownes'''-'  reports  8  cases  of  gastric  syphilis. 
It  will  })e  recalled  that  Smithies  reported  26  cases  several  years  ago,  and 
LeWuld  and  the  author  reported  8  cases  of  the  disease  in  March,  1915. 
Syphilis  of  the  stomach  may  be  congenital  or  acquired.  The  lesions  vary 
from  a  diffuse  syphilitic  gastritis  to  localized  or  general  gummatous 
infiltration  involving  all  the  coats.  Perigastritis,  and  pyloric  obstruc- 
tion may  occur  besides  the  lesion  in  the  stomach;  other  evidences  of 
the  disease  are  usually  found,  such  as  changes  in  the  liver,  extensive 
involvement  of  the  gastrohepatic  and  gastrocolic  lymph  glands,  as  well 
as  other  evidence  of  generalized  syphilis. 

The  syitipioms  may  resemble  other  diseases  of  that  organ,  but  there 
are  several  striking  dift'erences:  The  pain,  which  is  frequently  seen, 
lacks  the  periodicity  of  ulcer  and  is  not  much  influenced  by  food.  It  is 
frecjuently  worse  at  night,  vomiting  is  a  persistent,  annoying  symj)tom, 
and,  accompanying  it,  is  usually  rapid  loss  of  weight.  Laboratory  studies 
show  that  an  absence  of  free  acid  and  a  low  total  acidity  is  usually  pres- 
ent in  extensive  involvement  of  the  gastric  mucosa.    The  resistance  to 
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dietetic  and  ordinary  medicinal  treatment,  the  positive '  Wassermann, 
and  the  .r-ray  findings  will  usually  suggest  the  diagnosis.  Here  again, 
the  possibility  not  merely  of  obstruction  from  the  active  region,  but  also 
from  active  cicatrization  must  be  borne  in  mind.  In  5  of  these  cases 
gastro-enterostomy  had  to  be  performed  to  relieve  obstruction. 

Tuberculosis  of  the  Stomach.  Broders**^  draws  the  following  general 
conclusions  after  a  consideration  of  this  subject: 

1.  Little  was  known  of  gastric  tuberculosis  before  the  middle  of  the 
nineteenth  century. 

2.  Gastric  tuberculous  lesions  have  practically  the  same  gross  and 
microscopic  appearance  as  tuberculous  lesions  of  the  intestines. 

3.  A  specific  reason  for  the  relati\'e  immunity  of  the  stomach  to  tuber- 
culosis still  remains  unknown. 

4.  The  gastric  juice  appears  to  have  a  very  slight  effect  on  the  tubercle 
bacillus  unless  the  contact  extends  over  a  period  of  at  least  twelve 
hours. 

5.  It  is  possible  to  produce  gastric  tuberculosis  experimentally. 

6.  The  exact  mode  of  infection  is  often  difficult  to  determine. 

7.  The  theory  that  gastric  tuberculosis  is  always  secondary  to  intes- 
tinal tuberculosis  has  been  disproved. 

8.  About  half  of  the  cases  reported  as  gastric  tuberculosis  should  be 
classified  as  doubtful  or  rejected. 

9.  Adults  are  affected  more  often  than  children,  the  ratio  being  3  to  1. 

10.  Males  are  affected  more  often  than  females,  the  ratio  being  2  to  1. 

11.  Ulcer  is  the  predominating  lesion  in  the  positive  and  probable 
cases,  constituting  81.6  per  cent,  of  the  former,  and  80.5  per  cent,  of 
the  latter. 

12.  In  the  positive  cases  the  lesser  curvature  is  the  most  frequent 
site  of  the  ulcer  or  ulcers,  the  pylorus  leading  in  the  probable  cases  and 
in  a  combination  of  the  positive  and  probable  cases. 

13.  In  tuberculosis  of  other  organs  associated  with  gastric  tuberculosis 
the  lungs  take  the  lead,  closely  followed  by  the  intestines. 

14.  No  case  of  tuberculosis  of  the  stomach  has  been  absolutely  proved 
to  be  primary  in  the  stomach. 

Abnormal  Proliferation  of  Gastric  Mucous  Membrane  Following  the 
Ingestion  of  Wool  Fat.  Kon^^  records  the  interesting  observation  that 
after  feeding  rabbits  and  rats  with  daily  doses  of  from  5  to  10  grams 
of  wool-fat,  he  was  able  to  demonstrate,  in  50  per  cent.,  nodules  and 
adenomatous  proliferations  in  the  pylorus  where  this  material  accumu- 
lated. In  some  cases  the  proliferation  was  great.  One  rabbit  presented 
an  enormous  adenoma,  while  another,  under  the  same  conditions,  had 
only  a  minute  lump,  but  in  this  animal  there  was  a  tubular  adenoma  in 
the  liver  with  considerable  lipoidosis.  The  tongue,  gums  and  lips  also 
displayed  a  similar  tendency  to  papillomatous  proliferation.  There 
was  also  in  some  a  tendency  to  deposits  of  lipoid  in  the  skin  and  falling 
of  the  hair. 

^»  Surgery,  Gynecology  and  Obstetrics,   1917,  p.  501. 
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Medical  versus  Surgical  Treatment  in  Peptic  Ulcer.  J.  X.  Hall,  ]\I.D.*- 
Iii  his  abstract  on  "Consideration  of  the  Merits  of  Medical  and  Surgical 
Treatment  Respectively  in  Peptic  Ulcer,"  Dr.  Ross  gives  the  following 
disadvantages  of  medical  treatment: 

1.  Uncertainty  of  diagnosis,  as  mentioned.  Let  no  one  underestimate 
the  danger  of  incorrect  or  incomplete  diagnosis  in  these  cases,  no  matter 
how  skilful  the  attendant.  One  of  Leube's  supposed  ulcers  recovered 
promptly  after  twenty-five  years  of  suffering  when  his  appendix  was 
removed,  under  my  care,  and  the  stomach  was  found  perfectly  normal. 
I  ha\e  seen  a  score  or  more  of  similar  cases. 

2.  Frequently  complete  failure  of  medical  treatment. 

.').  Likelihood  of  relapse.  Probably  more  cases  relapse  than  remain 
well,  if  they  return  to  the  usual  habits  of  life.  This  certainly  does  not 
hold  in  cases  treated  surgically,  so  far  as  my  observation  goes. 

4.  Danger  of  hemorrhage  and  perforation.  We  may  hope  to  dismiss 
these  dangers  after  operation,  in  nearly  all  cases. 

5.  Fear  of  development  of  the  invalid  habit,  of  chronic  nervous  pros- 
tration, chronic  nephritis,  arteriosclerosis,  generally  lowered  resistance, 
with  tendency  to  the  development  of  tuberculosis  or  other  chronic  dis- 
ease.   The  danger  of  the  morphine  habit  is  appreciable. 

0.  lender  medical  treatment,  we  have  the  constant  fear  that  malignant 
disease  ma>'  develop.  The  presence  of  a  high  gastric  acidity  is  not  to  be 
taken  as  evidence  that  cancer  does  not  already  exist,  as  I  have  learned 
to  my  sorrow. 

7.  The  complications  heretofore  mentioned  and  embolism,  throm- 
bosis, parotitis,  phlebitis,  etc.,  are  too  frequently  encountered  under 
medical  treatment.  We  may  repeat  here  that  nearly  all  the  mortality 
in  peptic  ulcer  comes  in  some  way  from  some  c()mi)lication.  Obstruc- 
tion by  the  ulcer,  or  by  adhesions  of  the  biliary  and  i)ancreatic  ducts  is 
a  serious  possibility. 

8.  There  are,  unfortunately,  many  instances  of  subphrenic  abscess, 
empyema,  pyopneumotjiorax,  septic  pericarditis,  mediastiuitis,  etc., 
which  result  as  late  complications  of  slowly  i)erforating  ulcers,  their 
origin  often  wholly  unrecognized. 

Disadvantages  of  surgical  treatment: 

1.  Danger  of  operation  and  anesthetic.  In  good  hands  the  mortality 
of  perhaps  1  to  8  per  cent.,  considering  the  seriousness  of  the  disease 
under  treatment,  is  to  be  regarded  as  justifiable. 

2.  Subsequent  development  of  adhesions,  vicious  circle  jejunal  ulcer, 
etc.    These  dangers  are  nuich  lessened  under  modern  measures. 

Gastrojejunal  ulcers  are  generally  conceded  to  be  surgical,  since  they 
are  so  commonly  dei)endent  upon  the  use.  at  the  ixM-formance  of  the 
gastro-enterostomy,  of  a  non-absorbable  suture  material  which  fails  to 
come  away.  The  less  frequent  jejunal  ulcers  are  more  amenable  to 
medical  treatment. 

We  should  then  weigh  carefull>-  the  matter  of  the  certainty  of  the  diag- 
nosis, the  probability  of  relief  by  medical  treatment,  or  of  complete  cure 
in  favornbl(>  cas(>s,  the  chances  of  relapse,  the  favorable  or  unfavorable 
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physical  condition  of  the  patient,  the  danger  of  cancer,  the  possibiHty 
of  reheving  some  comphcating  trouble  by  the  operation,  the  favorable 
or  the  unfavorable  occupation  and  surroundings  of  the  patient,  and  to 
some  extent,  the  patient's  desires.  There  should  be  no  bias  in  the  med- 
ical mind  in  the  favor  of  one  line  of  treatment  or  another,  excepting  as 
it  is  based  upon  all  of  the  above  considerations. 

This  paper  represents  the  most  concise  summary  of  this  important 
subject  which  I  have  ever  seen,  and  yet  it  seems  to  us  that  the  final 
results  of  gastric  operations  are  by  no  means  definitely  settled.  I  have 
collected  the  statistics  not  only  at  home  but  abroad,  and  have  been  sur- 
prised at  the  frequency'  of  postoperative  findings,  not  merely  immediately 
after  operation,  but  three,  four,  and  five  years  after  operation.  The 
reader  should  carefully  study  the  article  of  Smithies  on  gastro-enterost- 
omy  before  jumping  at  conclusions.  I  am  more  and  more  convinced 
of  the  necessity  of  operative  procedures  in  diseases  of  the  stomach  and  like- 
wise more  and  m',re  coniinced  of  the  possible  complications  involving 
these  procediires.  Operation  relieves  but  often  at  a  far  greater  price. 
We  still  know  too  little  of  gastric  chemistry  and  physiology  to  say  with 
certainty  how  efficient  are  operative  procedures  when  a  case  can  be 
gotten  well  medically. 

Hardt*^  discusses  the  genesis  of  pain  in  the  stomach  and  (luodenum. 
The  older  view  that  pain  is  due  to  chemical  irritation  (acid),  while  Carlson 
contends  it  is  due  to  muscular  contraction.  The  author  studied  three 
types  of  cases: 

'  1.  Carcinoma  of  the  pylorus  in  which  there  were  vigorous  peristalsis 
and  a  moderate  degree  of  pain. 

2.  Healed  ulcer  of  the  duodenum  with  cicatricial  contractions,  high 
grade  obstruction,  and  a  ^'ery  pronounced  hyperperistalsis. 

3.  Typical  peptic  ulcer  with  vigorous  peristalsis. 
The  method  employed  was  as  follows: 

The  patients  employed  for  this  work  were  carefully  examined  and 
diagnosed  clinically  by  B.  W.  Sippy  and  his  assistants.  After  the 
diagnosis  was  made,  the  procedure  was  similar  to  that  of  Ginsburg, 
Tumpowsky  and  Hamburger.  Kymographic  tracings  of  the  stomach  con- 
traction were  begun  immediately  after  the  patient  had  a  meal  and  were 
continued  vmtil  vigorous  hunger-peristalsis  was  obtained.  The  patients 
all  cooperated  very  intelligently.  In  each  case  the  patient  swallowed 
two  tubes,  one  a  Rehfuss  and  the  other  an  ordinary  tube  with  rubber 
balloon  attached.  By  means  of  the  Rehfuss  tube,  acids  and  alkalis 
could  be  administered,  or  the  stomach  contents  could  be  aspirated  from 
time  to  time  without  disturbing  the  patient.  When  the  tracings  were 
started,  the  patient  was  told  to  tap  the  key,  to  note  the  occurrence  of 
pain.  If  the  pains  were  mild,  he  tapped  the  key  once;  if  severe,  he 
tapped  it  twice;  and  when  intense,  he  tapped  it  three  times.  The  line 
below  the  tracings  records  the  pain  periods. 

From  the  studies  the  author  made  these  conclusions: 
1.  Ulcer  pains  may  be  present  in  the  absence  of  free  acid,  and  may 
be  temporarily  relieved  by  a  0.3  per  cent,  hydrochloric  acid  solution. 
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2.  Gastric  ulcer  pains  may  be  absent  in  the  presence  of  high  acidity. 

3.  Any  active  process  (ulcer  or  carcinoma)  producing  a  hyperirritable 
condition  may  result  in  pain,  but  the  pains  are  intermittent,  being 
synchronous  with  the  contractions  of  the  stomach,  pylorus  or  duodenum, 
and  bearing  no  relation  to  the  degree  of  acidity. 

4.  Hypertension  and  hyperistalsis  with  high  grade  pyloric  obstruction 
are  not  sufficient  to  produce  pain  in  the  absence  of  an  active  irritable 
process  (ulcer  or  carcinoma). 

Perforations  of  Gastric  and  Duodenal  Ulcer.  Davis"*^  discusses 
the  question  of  perforated  ulcer,  and  states  that  20  per  cent,  of  duodenal 
ulcers  sooner  or  later  perforate,  while  the  same  complication  occurs  in 
only  7  per  cent,  of  gastric  cases.  This  the  author  believes  is  due  to  the 
fact  that  the  ulcer  of  the  stomach  has  a  greater  tendency  to  become 
thickened  and  indurated. 

In  summing  up  the  symptoms,  he  dwells  upon  the  intensity  of  the  pain 
and  the  fact  that  the  patient  can  scarcely  breathe,  inasmuch  as  even 
ordinary  respiration  increases  the  pain.  The  tense,  motionless  attitude 
is  in  marked  contrast  to  the  restlessness  of  patients  suffering  from 
ordinary  forms  of  colic — renal,  intestinal,  or  hepatic.  The  statement  is 
made  that  the  torture  from  a  perforating  ulcer  is  even  more  intense 
than  that  due  to  the  perforation  of  the  gall-bladder  or  the  appendix,  a 
fact  which  is  accounted  for  by  the  acid  gastric  juice  coming  in  contact 
with  the  peritoneum.  The  author  says  that  one  might  stand  on  the 
abdomen  and  make  no  impression  on  the  board-like  rigidity  of  the  tensely 
contracted  muscles.  At  first,  the  pain  of  perforating  gastric  ulcer  is 
similar  to  that  of  a  lesion  in  the  duodenum,  but,  after  an  hour  or  two, 
there  is  a  difference.  The  perforation  of  an  anterior  gastric  ulcer  pro- 
duces pain  and  tenderness  more  generally  over  the  abdomen,  especially 
in  the  central  and  left  abdomen,  while  the  perforation  of  a  duodenal 
ulcer  is  followed  by  the  passage  of  fluid  along  the  trough  of  the  trans- 
verse colon  toward  the  right,  around  the  hepatic  flexure  and  down  along 
the  outer  side  of  the  ascending  colon  to  the  right  iliac  fossa.  It  is  in 
this  way  that  a  perforated  ulcer  of  the  duodenum  will  often  be  followed, 
in  several  hours,  by  maximum  tenderness  in  the  region  of  the  appendix. 

The  remainder  of  the  article  is  devoted  to  the  discussion  of  the  best 
operative  procedure  necessary  to  cope  Avith  this  condition.  It  is  his 
conviction  that  the  less  that  is  done,  besides  stopping  the  leak,  and 
establishing  satisfactory  drainage,  the  better.  Gastro-enterostomy  can 
be  done  later.  This  operator  never  uses  irrigation  of  the  peritoneal 
cavity.  Local  and  distal  drainage,  the  Fowler  position,  and  the  Murphy 
diip,  complete  the  recommendations  for  treatment. 

In  an  editorial''^  the  Swedish  reports  on  this  subject  are  discussed, 
'^rhirty-five  operative  cases  are  mentioned,  and,  of  these,  it  is  pointed 
out  that  vomiting  was  absent  in  13  cases,  and  constituted  the  initial 
symptom  in  only  :]  cases.  On  the  other  hand,  the  disappearance  of 
hepatic  dullness  was  an  important  sign,  being  present  in  S?  per  cent. 
There  were  25  gastro-enterostomies,  with  8  deaths.  The  author  com- 
l)iled  records  of  134  perforation  cases  by  Swedish  surgeons,  with  33 
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deaths.  Lindstrom,  who  reports  the  material,  had  a  mortality  of  43 
per  cent.,  considerably  higher  than  the  average  mentioned  above;  9 
patients  died  of  peritonitis  in  the  early  days  following  the  operation; 
19  have  resumed  their  normal  occupations;  and  16  are  absolutely 
without  gastric  symptoms. 

Scully^*'  states  that  in  six  years,  there  were  59  perforated  ulcers  admitted 
to  the  Cook  County  Hospital,  48  of  w^hich  were  gastric  and  1 1  duodenal. 
During  this  same  period  there  were  506  diagnosed  gastric  ulcers  and  72 
duodenal  ulcers,  showing  that  the  frequency  of  perforation  was  9.4 
per  cent.  Of  the  perforated  ulcers,  49  were  operated  on  by  ten  surgeons 
of  the  staff,  the  remaining  10  autopsied.    The  statistics  are  as  follows: 

Age  and  Sex.  In  the  gastric  series  44  were  males,  4  females.  The 
duodenal  series  were  all  males.  The  majority  in  gastric  ulcer  occurred 
between  thirty  and  forty,  and  the  duodenal  between  twenty  and  thirty. 

Previous  Gastric  Disfurbances.  29  gastric  cases  and  6  duodenal  cases 
gave  a  history  of  various  gastric  distubances. 

Prodromal  Symptoms.  Many  cases  gave  no  history  of  a  prodromal 
disturbance.  Twenty-seven  gastric  and  2  duodenal  cases  gave  a  his- 
tory of  some  premonitory  disturbance,  the  most  constant  of  which  was 
pain,  usually  slight,  located  in  the  upper  abdomen.  Vomiting  occurred 
in  several  cases;  in  two  there  was  a  previous  alcoholic  excess. 

Deiermining  Cause.  No  definite  cause  could  be  assigned,  but  in  7  it 
occurred  during  heavy  work;  in  several  it  occurred  shortly  after  eating; 
in  a  considerable  proportion  six  to  ten  hours  after  eating. 

Onset.  In  practically  every  case  there  was  sudden,  agonizing  pain  in 
the  epigastrium,  with  vomiting  in  35  gastric  and  6  duodenal  cases. 

Period  of  Reaction.  Following  the  sudden,  agonizing  pain,  there  is, 
usually  several  hours  later,  a  period  of  remission  or  abatement  of  SAinp- 
toms,  in  which  the  patient  looks  better. 

Rigidity  was  present  in  every  case,  tympanites  was  noted  in  16 
gastric  and  6  duodenal  cases.  Fluid  was  diagnosed  in  14  gastric  and  6 
duodenal  cases.  Thirteen  gastric  cases  were  in  shock  on  entrance,  with 
rapid  pulse,  pallor,  and  subnormal  temperature.  Only  a  few  cases 
showed  a  febrile  reaction;  they  were  usually  late  cases  with  general 
peritonitis.  In  early  stages,  the  pulse  was  not  increased  in  rate,  al- 
though there  was  a  slight  leukocytosis.  Later,  the  pulse  and  leukocytes 
increased.  It  is  worthy  of  note  that  in  the  cases  which  recovered  the 
pulse  was  never  as  rapid  as  in  those  which  resulted  fatally.  This  is 
probably  due  to  a  more  virulent  peritonitis  and  greater  shock. 

It  is  rather  interesting  to  note  the  diagnosis  in  this  series  of  cases : 

Perforated  Perforated 

gastric  duodenal 

ulcer,  ulcer, 

48  cases.  H  cases. 

Perforated  gastric  ulcer 21  3 

Perforated  duodenal  ulcer 2  1 

Acute  appendicitis 6  o 

Acute  cholecystitis 3  0 

Acute  peritonitis 13  4 

Ileus 2  0 

Liver  abscess 1  " 
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Operation  was  performed  in  40  gastric  and  9  duodenal  cases.  The 
remaining  cases  were  too  severe  to  admit  of  operation. 

Fluid.  As  a  rule  the  peritoneal  cavity  contained  a  variable  amount 
of  fluid.  It  was  present  in  37  gastric  and  9  duodenal  cases.  Free  stomach 
contents  were  found  in  10  gastric  and  o  duodenal  cases.  In  2  cases 
the  fluid  was  confined  to  the  lesser  peritoneal  cavity. 

Site  of  Perforation.  The  most  common  site  was  on  the  anterior  wall 
along  the  lesser  curvature  near  the  pylorus.  It  was  anterior  near  the 
pylorus  in  43  cases,  anterior  in  the  cardia  in  1  case,  posterior  in  4  cases. 
The  posterior  perforating  ulcer  of  the  cardia  was  associated  with  car- 
cinoma of  the  stomach.  In  all  cases  of  duodenal  ulcer,  the  perforation 
was  anterior  near  the  pylorus. 

PROCEDURE. 

Gastric   Ulcer.                                                      Cases.            Recovery.  Death. 

Closure  and  drainage 26  12  14 

Closure  and  gastro-enterostomy 5                  4  1 

Exci.sion  and  suture 1                   0  1 

Drainage,  not  closed 5                  0  5 

Closure,  no  drainage 1                   0  1 

Gastrostomy 1                   0  1 

No  operative  record 1                   0  1 

Duodenal  Ulcer. 

Closure  and  drainage 5  4  1 

Closure  and  gastro-enterostomy 3  1  2 

Drainage,  not  closed 1  0  1 

Immediate  Results.  Of  the  40  cases  of  gastric  ulcer  operated  on,  16 
recovered,  and  24  died;  and  of  the  9  cases  of  duodenal  ulcer,  5  recovered 
and  4  died.  ]\Iany  patients  died  in  shock  in  the  twenty-four  hours 
following  operation.  In  other  words,  the  operative  mortality  was  GO  per 
cent,  for  gastric  ulcer  and  44.4  })er  cent,  for  duodenal  ulcer.  In  the  10 
cases  of  gastric  perforation  which  recovered,  11,  or  68.7  per  cent.,  were 
operated  on  within  fifteen  hours  after  perforation  occurred.  In  the  24 
cases  which  resulted  fatally,  6,  or  25  per  cent.,  were  operated  on  within 
that  time  interval.  In  the  5  cases  of  duodenal  ulcer  which  recovered, 
?),  or  60  per  cent.,  were  operated  on  in  twelve  hoin-s,  while  in  the  4  cases 
which  resulted  fatally,  only  1,  or  25  per  cent.,  was  operated  on  in  the 
first  twelve  hours.  In  other  words,  early  recognition  followed  by  immediate 
operaiion  offers  the  best  hope  of  recovery. 

IIk.vlinc;  of  Gastric  .wd  Di'odkxal  Ulckh.  Roenfcjenological 
Studies.  Hamburger,'*^  in  studyuig  the  cpiestion  of  the  cure  of  ulcer, 
resorts  to  a  repeated  .r-ray  examination,  first  studying  the  patient  on 
admission  and  registering  the  findings  on  six  to  a  dozen  plates,  then, 
after  a  period  of  medical  treatment,  submitting  the  indivi(hial  to  an- 
other .r-ray  observation,  and,  finally,  the  patient  is  asked  to  report 
every  three  months  for  a  repetition  of  the  studies.  In  other  words, 
patients  are  examined  before  and  after  treatment  at  intervals  for  a 
])eri()d  as  long  as  one  to  two  years,  or  more.  lie  discusses  the  Ilaudek- 
Nischen  .symptom  as  more  or  less  pathognomonic  of  ulcer,  the  studies  of 
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Cole  on  indurated  ulcer,  and  the  so-called  spastic  hour-glass  of  Faul- 
haber  as  evidence  of  ulcer.  The  results  of  studies  on  patients  exhibiting 
these  symptoms  in  gastric  ulcer  brought  up  the  following  points: 

(1)  It  was  obvious  that  this  method  is  of  value  in  studying  callous 
ulcer  during  the  healing  jjrocess. 

(2)  The  complete  disappearance  of  the  projection  coupled  with  the 
simultaneous  improvement  in  clinical  symptoms  is  strong  presumptive 
evidence  of  the  healing  of  ulcer. 

(3)  The  complete  disappearance  of  the  pocket  cannot  be  interpreted 
as  complete  normal  restitution  of  the  stomach  wall,  but  probably  is  to 
be  interpreted  as  simply  the  filling  up  of  the  ulcer  crater,  with  probably 
the  formation  of  an  indurated  callous  ulcer  or  thickened  scar.  The 
failure  of  normal  peristaltic  waves  to  continue  through  the  ulcer  area  is 
positive  evidence  of  a  remaining  pathological  condition. 

(4)  The  method  is  in  no  sense  to  be  construed  as  an  argument  for, 
or  against  medical  treatment,  but  is  of  distinct  value  in  the  selection 
of  cases  for  medical  or  surgical  treatment.  Those  cases  in  which  the 
crater  could  not  be  made  to  disappear  entirely  under  medical  treatment 
are  undoubtedly  worthy  of  surgical  intervention. 

(5)  The  method  does  not  serve  to  rule  out  carcinoma.  While  in  the 
series  under  observation,  the  author  did  not  witness  a  lesser  curvature 
ulcer  which  underwent  malignant  degeneration,  still  the  possibility  of 
overlooking  an  early  cancer  must  be  granted,  as  emphasized  by  Cole, 
Case,  and  others. 

(6)  Even  though  the  ulcer  crater  has  entirely  disappeared,  resulting 
in  the  production  of  an  indurated  scar,  permanent  cure  may  not  have 
been  obtained.  For  it  is  possible  that  this  scar,  as  in  scars  elsewhere  in 
the  body,  remaining  a  lociifi  miuoris  resistentife  may  undergo  secondary 
breaking  tlown  with  the  formation  of  a  fresh,  active  ulcer. 

(7)  Extreme  care  and  countless  reexaminations  in  all  positions,  in- 
cluding the  taking,  if  possible,  of  serial  plates,  must  be  insisted  upon  to 
avoid  the  danger  of  oxerlooking  the  persistence  of  a  small  crater  pocket. 
Even  with  such  precautions,  the  danger  of  overlooking  such  small  pro- 
jections must  be  granted. 

(8)  Normal  peristalsis  may  at  times  be  mistaken  for  penetrating 
ulcer. 

In  duodenal  ulcer,  the  findings  have  not  been  as  ^'aluable  as  those  in 
penetrating  ulcer  of  the  lesser  curvature. 
The  author's  conclusions  are  as  follows: 

(1)  A  method  of  roentgenological  study  of  the  healing  of  gastric  and 
duodenal  ulcer  is  described.  This  method  consists  of  the  repeated 
roentgenological  studies  of  ulcer  patients  before,  during,  and  after  medi- 
cal treatment. 

(2)  This  method  is  of  value  in  the  diagnosis,  prognosis,  control  of 
medical  treatment,  and  selection  for  surgical  treatment  of  gastric  and 
duodenal  ulcer. 

(3)  The  method  is  of  value  in  studying  the  patliolog.y  of  the  healing 
process  in  both  clinical  and  experimental  ulcer.  Thus  far,  it  is  not  of 
positive  value  in  the  differentiation  of  ulcer  and  cancer,  although  in 
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the  future  it  may  shed  some  Hght  on  the  much  discussed  problem — the 
frequency  of  malignant  degeneration  of  calloused  ulcer. 

(4)  In  the  use  of  the  method  the  danger  of  mistaking  normal  peri- 
stalsis for  penetrating  ulcer  and  of  overlooking  the  presence  of  a  small 
ulcer,  because  of  incomplete  or  insufficient  examination  must  be  borne 
in  mind. 

(5)  These  results  are  only  presented  as  a  preliminary  report  to  stimu- 
late work  along  similar  lines.  It  is  in  no  sense  to  be  construed  as  the 
final  word  on^the  subject,  for  each  new  case,  as  it  is  studied,  brings  its 
own  message  and  suggests  new  viewpoints  and  problems  to  be  inter- 
preted, thus  amplifying  and  possibly  negating  the  conclusions  reached 
in  preceding  cases. 

Recuerent  S^tviptoms  after  Operation.  Their  Causes.  Wilensky^^ 
discusses  the  cause  of  symptoms  after  the  operative  treatment  of  gas- 
tric and  duodenal  ulcer.  He  insists  upon  the  fact  that  the  patient  is 
not  through  medical  treatment  after  the  operation  has  been  performed. 
Almost  always  there  are  associated  lesions  present,  or  disturbances 
which  require  careful  medical  treatment  before  the  patient  can  be  gotten 
well.  He  divides  the  symptoms  due  to  functional  and  anatomical  dis- 
turbances. 

Functional  Disturbances.  Vomiting  is  the  most  common,  and,  if  not 
corrected,  soon  goes  on  to  pain  and  gaseous  eructations.  Study  revealed 
too  great  a  food  intake  and  with  it  unquestioned  food  retention  in  the 
stomach.  These  symptoms  are  usually  controlled  by  rearrangement  of 
the  diet  and  systematic  gastric  lavage.  Again,  changes  in  the  gastric 
secretion  can  occur  so  that  the  return  to  normal  does  not  take  place. 
The  fall  in  secretion  which  should  occur  in  hypersecretory  cases  does 
not  occur,  but  may  become  more  persistent,  in  which  case  the  cause 
will  be  found  to  be  due  more  to  indiscretions  in  diet  than  any  dis- 
turbance in  the  stoma.  Postoperative  constipation  may  occur,  due 
to  a  continuance  of  a  former  condition  before  operation,  or  to  general 
atony  incident  to  the  handling  of  viscera  during  operation.  Diarrhea 
may  likewise  occur  to  disarrange  physiological  conditions  in  the  stomach 
and  bowel.  Again,  Mathieu  and  Savignac  have  pointed  out  several 
other  conditions  giving  rise  to  diarrhea  after  gastro-enterostomy. 
These  are  (1)  gastrocolic  fistula,  (2)  incomplete  stenosis  of  the  bowel, 
and  (3)  jejunal  ulcer.  The  first  and  second  can  be  diagnosed  by  the 
rr-ray. 

Symptoms  due  to  anatomical  disturbances: 

(1)  Pain  following  operation,  due  to  the  want  of  accurate  apposition 
in  the  suture  line  of  the  gastro-enterostomy  or  remaining  after  the 
excision  of  ulcer-bearing  area  with  the  development  of  a  granulating 
area  which,  under  proper  conditions,  undergoes  healing. 

(2)  The  cutting  through  of  unabsorbable  sutures. 

(3)  Peptic  ulcerations  at,  or  near,  the  stoma. 

1.  A  reproduction  of  the  original  symptom-complex  occurs  within  a 
short  time  after  the  operation  and  the  patients  believe  that  the  old  ulcer 
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has  reappeared.    Progression  may  be  very  rapid,  and  perforation,  with 
its  consequent  peritonitis,  may  quickly  arise. 

2.  The  symptoms  reappear  within  a  short  time  after  operation  and 
continue  much  the  same  as  before  the  operation.  Most  of  the  cases 
are  in  this  second  group.  Sooner  or  later,  too,  most  of  these  come  to 
secondary  operations. 

3.  The  sjonptoms  develop  slowly,  and  gradually  a  tumor  forms  in 
the  upper  abdomen.  At  operation  one  always  finds  that  a  fairly  large 
jejunal  ulcer  has  formed,  has  undergone  subacute  perforation  and  has 
become  surrounded  by  a  large  mass  of  indurated  and  adherent  intestine 
and  omentum.    Such  a  condition  is  best  treated  by  jejunostomy. 

4.  A  tumor  develops  as  in  Group  3.  Suppuration  occurs  within  it 
and  the  abscess  ruptures  into  an  adherent  hollow  viscus. 

(4)  Contraction  of  the  stoma  or  the  opposite  condition  too  large  a 
stoma. 

(5)  Badly  selected  types  of  operations,  such  as  pyloroplasty  or  badly 
executed  operations  which  are  prolific  in  the  causation  of  kinks  and  other 
anatomical  abnormalities  resulting  in  poor  function  of  the  stoma. 

(6)  Lesions  in  neighboring  organs  may  occasion  trouble. 

The  following  table  is  given,  showing  the  anatomical  defects  occurring 
in  cases  operated  upon  in  Berg's  service  at  the  Mt.  Sinai  Hospital: 

Mount  Sinai  Cases  from 

cases.  literature. 

Contracted  pyloroplasty , 

Contracted  or  closed  stoma 5  -j 

Induration  at  stoma 2 

Murphy  button •  •  ^ 

Peripyloric  adhesions 1  ,, 

Adhesions *: 


Kink  of  afferent  loop 
Internal  hernia 


Healed  ulcer ^  2 

No  ulcer 2  -f 

Cholehthiasis •• 

Suture  ulcer 2 

Gastrojejunal  ulcer 2 

Open  ulcer  and  contracted  stoma 1  „ 

New  ulcer       . ^ 

Open  ulcer  at  old  site ^ 

Gastro-enterostomy.  Roeder^^  discusses  the  role  of  the  transverse 
mesocolon  following  gastro-enterostomy.  This  article  is  extremely  in- 
teresting, inasmuch  as  it  points  out  the  principles  attendant  on  this 
operation.  A  gastro-enterostomy,  the  author  claims,  is  no  exception 
to  the  rule,  that  it  is  impossible  to  completely  short  circuit  any  portion 
of  the  gastro-intestinal  tract,  unless  a  complete  obstruction  is  present; 
however,  if  the  operation  is  properly  performed,  the  irritating  gastric 
juices  are  drained  off  as  fast  as  collected,  affording  nature  an  oppor- 
tunity to  heal  the  ulcer.  u      u      •  +        f 

We  take  exception  to  this  statement,  inasmuch  as  the  chemistry  ot 
gastro-enterostomy  shows  that  no  such  rapid  evacuation  occurs. 

The  author  goes  on  to  say  that  the  good  results  attending  gastro- 
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enterostomy  have  been  attributed  by  many  to  the  presence  of  alkaline 
bile  and  pancreatic  juice  in  the  stomach  neutralizing  the  acid.  In  the 
face  of  this  contention,  he  says  that  it  is  difficult  to  understand  why  a 
duodenal  ulcer  should  become  chronic  when  it  is  being  bathed  con- 
stantly in  an  alkaline  fluid. 

Again,  we  must  point  out  that  duodenal  ulcer  does  not  occur  except 
rarely  in  the  alkaline  portion  of  the  duodenum,  inasmuch  as  about 
95  per  cent,  of  duodenal  ulcers  occur  in  the  first  or  acid  portion  of 
the  duodenum.  The  statement  is  made  that  no  definite  proof  exists 
that  the  presence  of  these  fluids  exerts  either  a  beneficial  influence  or 
harmful  influence  on  ulcer.  The  duodenal  contents  evidently  play  a 
negative  role,  and  nearly  all  patients  exj^lored  properly  for  persistent 
vomiting  or  indefinite  distress,  have  shown  a  deficient  drainage  of  the 
stomach,  duodenum,  or  aft'erent  jejunum  if  a  secondary  ulcer  is  not 
present. 

The  author  cites  several  cases  in  which  obstruction  is  caused  by  a 
too  rigid  opening  in  the  mesocolon  and  the  structure  adjacent  to  it. 
His  conclusions  are  as  follows: 

1.  A  gastro-enterostomy  is  a  mechanical  aft'air,  the  chemistry  of  the 
alkaline  duodenal  contents  playing  a  negative  role. 
P  2.  It  must  assume  a  double  function,  draining  constantly  and  freely 
the  gastric  and  also  the  duodenal  contents  into  the  efferent  jejunum. 

3.  A  roentgen-ray  examination  may  disclose  the  anastomosis  working 
perfectly,  with  marked  sjonptoms  of  vomiting,  etc.,  owing  to  the  fact 
that  the  duodenum  is  obstructed  by  the  dorsal  border  of  the  mesocolon. 

4.  The  point  of  origin  through  the  mesocolon  is  not  constant,  and 
the  anastomosis  should  be  made  accordingly  in  the  most  convenient 
direction. 

5.  Occasionally,  the  inferior  border  of  the  transverse  mesocolon  forms 
a  distinct  fold  over  the  duodenojejunal  flexure  which,  when  attached 
to  the  bowel,  may  form  a  point  of  obstruction,  even  before,  and  also 
after,  a  gastro-enterostomy  is  performed. 

6.  If  this  fold  at  the  time  of  operation  is  found  to  be  developed  suf- 
ficiently to  constrict  the  bowel,  it  should  be  divided  between  ligatures. 

Immediate  Je-junal  Feeding.  Andreseir'"  uses  jejunal  feeding,  hav- 
ing previously  inserted  a  Kehfuss  gastroduodenal  tube  well  into  the 
jejunum  to  commence  feeding  at  once  on  the  operating  table  with  the 
pei)tonized  milk,  dextrose  and  alcohol  mixtures.  He  considers  that  im- 
mediate jejunal  feeding  after  gastro-enterostomy  is  not  only  a  safe,  but 
an  extremely  valuable,  j)rocedure  to  be  recommended  not  only  in  stenosis 
but  in  all  types  of  cases  where  a  more  certain  and  less  uncomfortable 
method  of  postoperative  administration  of  fluid  and  nourishment  is  to 
be  desired. 

After-kesults.  Lii)i)inan,'''  analyzing  100  cases  of  gastro-enteros- 
tomy, mentions,  among  difliculties,  one  gastrojejunal  and  two  recurrent 
gastric  ulcers;  6  patients  reoperated  on  for  adhesions,  5  more  with  acute 
recurrent  sjinptoms  of  pain  and  gas  due  to  adhesions,  and  3  in  which 
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the  stoma  remained  too  large  or  too  relaxed.  These  latter  patients  suf- 
fered from  jjas  and  distention  immediately  after  eating.  One  of  these 
had  diarrhea,  with  undigested  food  in  the  stools.  Twelve  were  not  com- 
pletely relie^'ed  of  their  sym])toms,  being  unable  to  take  a  full  meal  or 
diet  without  hyperacidity,  pyrosis  and  gas  after  eating. 

This  makes  29  cases  with  poor  after-results,  8  fatal  cases,  12  cases 
which  could  not  be  followed  in  this  series,  leaving  51  cases  with  good 
results.  Of  the  fatal  cases,  1  patient  died  of  hemorrhage  within  twelve 
hours  of  operation,  2  of  postoperative  shock,  1  of  peritonitis,  and  4 
of  pneumonia.  Four  of  the  patients  were  practically  moribund  at 
operation. 

Gastric  Function  Following  Gastro-enterostomv.  An  Analysis 
OF  273  Cases.  Smithies'  paper'^^  [^  go  concise,  and  at  the  same  time  so 
important,  that  I  have  taken  the  liberty  in  reviewing  the  paper  to  copy 
it  in  places  almost  verbatim,  inasmuch  as  even  the  elimination  of  a  few 
passages  materially  interferes  with  the  value  of  the  entire  summary, 
which  is  undoubtedly  the  most  comprehensive  which  has  yet  appeared. 
To  April,  1917,  882(3  patients  suffering  from  gastro-intestinal  disturb- 
ances came  under  the  author's  attention.  Of  these,  273  (0.31  per  cent.) 
had  gastro-enterostomy  performed.  These  patients  returned  for  re- 
examination and  represented  11.6  per  cent,  of  2360  individuals  upon 
whom  operations  were  performed  for  diseases  of  the  stomach  and  duo- 
denum. These  diseases  were  gastric  ulcer,  571  cases;  duodenal  ulcer, 
1469  cases;  gastric  cancer,  320  cases. 

Of  the  273  gastro-enterostomies,  170  were  males,  103  females.  The 
average  age  for  males  was  44.3  years,  females  41.5  years;  when  they 
returned  for  postoperative  examination,  the  average  age  was  46.1  years 
for  males  and  44.3  years  for  the  females.  In  other  words,  the  males 
returned  on  an  average  1.8  years  after  operation  and  the  females  2.8 
years. 

Posterior  gastro-enterostomy  without,  or  with,  pyloric  closure  or  local 
or  extensive  gastric  resection,  and  combined  with  removal  of  the  appen- 
dix, or  removal  or  drainage  of  the  gall-bladder  w^as  the  operation  of 
choice  in  95.4  per  "cent,  of  cases.  In  4.24  per  cent.,  anterior  gastro- 
enterostomy was  performed.  In  one  patient,  through  faulty  anatomical 
orientation'  at  another  clinic,  a  gastro-ileostom>-  had  been  done  under 
the  impression  that  a  gastro-enterostomy  had  been  performed.  This 
patient  survived  nearly  a  year. 

Of  the  entire  series  (273),  there  were  104  patients  (38.09  per  cent.) 
who  were  definitely  dyspeptic,  although  they  stated  that  the  operation 
was  followed  by  improvement.  There  were  20  patients  (6.9  per  cent.) 
in  whom  gastro-enterostomy  was  followed  by  no  improvement  what- 
ever in  digestion.  Fourteen  cases  (5.1  per  cent.)  seem  to  have_  expe- 
rienced an  aggravation  of  their  dyspepsias  postoperatively.  It  is  evi- 
dent from  this  series,  that  but  20.9  per  cent,  were  comphiint-free,  49.8 
per  cent,  were  clinically  comfortable,  and  in  87.89  per  cent,  subjective 
benefit  had  accrued  from  the  operation. 
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Postojjeraiire  Syviyioms  in  Paiienis  not  Dyspepsia-free.  There  were 
216  such  patients.  The  summary  seems  to  make  it  apparent  that  where 
the  surgery  has  been  done  for  the  rehef  of  cancer  and  postpyloric  ulcer, 
abdominal  distress,  anorexia,  nausea,  vomiting  gas,  "water-brash,"  and 
constipation  were  more  frequent  than  where  the  operative  indication 
had  been  gastric  or  pyloric  ulcer.  Eructations  of  food  and  diarrhea  were 
more  frequently  seen  with  gastric  ulcer  cases.  ^  ery  few  gastric  cancer 
cases  returned  for  examination  following  an  operation,  as  they  were  all 
in  a  bad  way.  Weight  loss  has  been  experienced  by  nearly  one-sixth 
of  the  gastric  and  pyloric  ulcer  class,  by  more  than  one-fourth  of  the 
duodenal  group,  and  all  the  cancer  patients. 

The  incidence  of  gross  hemorrhage  following  the  operative  procedures 
is  important.  It  would  indicate  a  delay  in  healing,  recrudescence  of  the 
original  complaint  or  malignancy,  or  even  the  occurrence  of  the  new 
lesion  (ulcer).  In  more  than  6  per  cent,  of  gastric  and  pyloric  cases, 
more  than  17  per  cent,  of  the  postpyloric  duodenal  ulcers,  and  approxi- 
mately 16.5  per  cent,  of  the  gastric  cancers,  gross  hemorrhage  had  oc- 
curred postoperatively.  In  6  patients  hemorrhage  occurred  within  four 
weeks  following  laparotomy. 

tS?V/?K9  of  Digestive  Malfunction.  Less  than  one-third  of  the  patients 
exhibited  gross  physical  e^'idences  of  digestive  anomaly.  Of  68  patients 
whose  blood  was  examined,  in  but  30.8  per  cent,  was  the  hemoglobin 
below  80  per  cent.  There  was  nothing  especially  noteworthy  in  the 
blood  counts.  Rather  more  than  10  per  cent,  of  the  patients  were  defi- 
nitely cachectic.  This  is  not  remarkable,  when  it  is  recalled  that  there 
were  12  cases  of  hopeless  gastric  cancer  in  the  series.  Jaundice  was  dis- 
tinctly present  in  11  cases  (4.03  per  cent.).  In  5  patients  there  was 
malignant  disease  involving  the  pancreas,  gall  tract,  or  liver.  In  the 
remaining  0  cases,  postoperative  adhesions,  perforated  ulcer  involving 
the  pancreas,  gall-stones,  and  biliary  cirrhosis  explained  the  jaundice. 
Visible  abdominal  peristalsis  was  observed  in  19  patients  (6.9  per  cent.). 
It  seemingly  resulted  from  gastric  hypermotility  associated  with  stenosis 
in  the  jejunum  as  a  consequence  of  adhesions,  or  imperfect  surgical 
maneuvers. 

In  the  patient  upon  whom  gastro-ileostomy  had  been  performed,  dis- 
tention and  billowing  of  the  abdomen  were  striking.  Fecal  vomiting 
was  a  daily  event.  Abdominal  tenderness  was  recorded  in  82  patients 
(30.0  per  cent.).  Tenderness  appeared  to  be  commonly  due  to  gastric 
hyperesthesia  (diffuse  gastritis?);  recurrence  of  ulcer;  gastric  cancer; 
gaseous  distention  of  the  stomach  or  jejunal  loop;  and,  in  2  instances, 
to  jejunal  ulcer.  Abdominal  ridge  or  mass  was  observed  in  44  cases 
(16.1  per  cent.).  Of  these,  there  were  11  patients  affected  with  gastric 
cancer.  In  the  remaining  cases  the  tumor  was  apparently  produced  by 
persistent  abdominal  wall  scar,  adhesions  of  the  viscera  to  the  parietal 
peritoneum,  local  peritonitis  about  the  operative  field,  exuberant  scar- 
ring at  the  side  of  the  gastro-enterostomy  or  the  point  of  gastric  resec- 
tion, persistent  ulcer  scar,  enlarged  pancreas,  inflamed  lymph  nodes  and 
rolled  up  omentum.  In  one  case  a  INIurphy  button  had  become  partly 
detached  and  was  fixed  just  beyond  the  gastrojejunal  stoma. 
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Observations  upon  the  size  or  capacity  of  the  stomach  were  made  by  the 
air  inflation  method  in  179  cases.  It  is  recognized  that  such  a  method 
is  only  relatively  accurate.  However,  the  air  inflation  is  as  reliable  as 
are  other  procedures.  An  air  bulb  of  If  ounces  (water  capacity)  was 
used.  The  average  capacity  of  the  normal  male  stomach  was  consid- 
ered as  33  ounces,  and  that  of  a  normal  female  stomach  as  27  ounces, 
as  demonstrated  by  me  from  the  examinations  of  7042  individuals  in 
1914.  In  47.4  per  cent,  of  the  gastro-enterostomized  patients  the  gastric 
capacity  was  below  normal,  in  20.6  per  cent,  larger  than  normal,  and  in 
31.9  per  cent,  not  appreciably  changed.  These  facts  are  of  value  be- 
cause it  has  been  generally  presumed  that  gastro-enterostomy  brought 
about  definite  reduction  in  stomach  size  as  a  consequence  of  its  "drain- 
age" effect.  Dietetic  regimes  have  not  often  been  based  upon  this  sup- 
position. It  is,  therefore,  interesting  to  note  that  despite  pyloric  resec- 
tion being  associated  with  gastro-enterostomy  in  10.59  per  cent,  of  the 
cases,  less  than  one-half  of  the  stomachs  appear  to  be  below  normal 
capacity.  The  factor  of  rapid  escape  of  air  through  the  gastro-enter- 
ostomy stomach,  or  through  this  and  the  pylorus  contributing  to  an 
apparent  increased  capacity  of  the  stomach,  does  not  appear  to  warrant 
serious  consideration.  It  is  demonstrated  by  the  fluoroscope  and  by 
test-meals  that  a  sphincter-like  arrangement  commonly  exists  at  the 
gastro-enterostomy  stomach  as  well  as  the  pylorus,  and  that  air  inflation 
tends  rather  to  close  the  gastro-enterostomy  stoma  than  to  force  it  open; 
that  is,  provided  the  stomach  is  not  greatly  over-inflated.  Air  inflation 
rarely  results  in  dilatation  of  the  jejunal  loop. 

Test-meal  Observations.  The  emptying  of  the  gastro-enterostomized 
stomach  was  estimated  physiologically,  i.  e.,  the  patient  was  permitted 
to  eat  a  full  meal  of  foods  that  he  liked,  with  the  proviso  that  meat, 
lettuce  (or  celery  or  raisins),  were  included.  The  stomach  was  emptied 
after  eight  hours  by  a  large-caliber  stomach-tube  and  afterward  lavaged 
with  two  liters  of  w^arm  water  in  order  to  avoid  retention  of  food  bits.  Of 
262  patients  in  this  series  whose  stomach-emptying  rate  was  examined, 
persistent  food  stagnation,  as  above  defined,  was  demonstrated  in  43, 
or  16.4  per  cent.  It  was  present  in  10  of  the  12  cancer  cases  in  the  series. 
Gastric  hypersecretion,  i.  e.,  the  recovery  of  more  than  150  c.c.  of  con- 
tents following  an  Ewald  meal,  was  proved  in  29  cases,  or  11.06  per 
cent. 

Of  the  entire  series  the  average  quantity  removed  from  the  stomach 
was,  for  stagnation  cases,  347  c.c,  and  for  the  non-stagnation  cases 
126  c.c. 

Nearly  one-third  (30.5  per  cent.)  of  the  gastric  extracts  were  uncolored 
except  as  the  shade  varied  with  the  test-meal  given.  In  11.8  per  cent, 
of  meals,  discoloration  resulted  from  food  remains,  cell  detritus,  bacterial 
or  ferment  action  and  possible  altered  bile  or  blood. 

Macroscopic  blood  was  present  in  10  per  cent,  of  the  stomach  contents. 
It  was  apparently  of  traumatic  origin. 

Observations  upon  the  Gastric  Acidity.  Inasmuch  as  numerous  work- 
ers, particularly  Bolton  and  Paterson,  have  emphasized  the  importance 
of  hydrochloric  acid  m  the  causation  and  the  healing  of  peptic  ulcer, 
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comparison  has  been  made  between  the  test-meal  findings  respecting 
acidity  before  and  after  gastro-enterostomy. 

There  occurred  no  postoperative  decrease  in  free  HCl  in  14  per  cent, 
of  cases,  and  that  in  5  per  cent,  there  was  a  definite  increase.  There 
was  a  demonstral)le  reduction  in  free  HCl  in  81  per  cent,  of  all  cases 
examined.  This  reduction  averagefl  20.5  per  cent.  The  reduction  in 
free  HCl  was  greatest  soon  after  operative  procedures  and  there  was 
a  steady  diminution  in  the  degree  of  acid  reduction  in  direct  proportion 
to  the  time  intc^rval  following  operation.  The  greatest  average  reduc- 
tion (.37)  was  recorded  in  those  cases  exhibiting  "vicious  circle." 

Respecting  Total  Acidiiy.  No  postoperative  reduction  in  total  acid- 
ity occurred.  It  averaged  21.02.  The  greatest  degree  of  reduction 
occurred  soon  after  laparotomy.  In  general,  this  degree  became  less 
])ronounced  as  longer  time  intervened  between  operation  and  reexami- 
nation. Cases  exhibiting  "vicious  circle"  showed  a  total  acidity  reduc- 
tion averaging  28. 

The  above  facts  demonstrate  clearly  persistent  reduction  in  l)oth 
free  HCl  and  total  acidity  following  gastrojejunostomy.  If  excessive 
concentration  of  free  HCl  is  an  important  factor  in  the  production  of, 
and  the  prevention  of,  healing  of  peptic  ulcer,  then  it  might  be  assumed 
that  gastrojejunostomy,  properly  used,  holds  valuable  therapeutic 
possibilities.  What  effect  upon  the  reduction  of  acidity  and  toward  the 
healing  of  peptic  ulcer  bile  (noted  macroscopically  in  57.7  per  cent,  of 
this  series  and  chemically  proved  to  be  present  by  Goodel's  test  in  47 
per  cent,  of  182  meals  analyzed)  exerts,  is  open  to  question.  Paterson, 
in  rather  indefinite  research,  stoutly  maintains  that  bile  (mixed  with 
pancreatic  juice)  is  "present  almost  invariably  in  the  stomach  after 
gastrojejunostomy,"  and  that  such  is  present  in  "less  than  10  per  cent." 
He  states  that  the  reduction  in  total  acidity  averages  30  per  cent,  and 
that  this  is  "partly  due  to  neutralization  of  free  hydrochloric  acid  by 
bile  and  pancreatic  juice,  and  partly  to  earlier  stimulation  of  the  pan- 
creatic secretion  and  compensatory  earlier  lessening  of  the  gastric  secre- 
tion." Paterson  also  states  that  after  gastrojejunostomy  there  "is  an 
almost  constant  increase  in  the  mineral  chlorides  of  the  '  gastric  contents ' 
and,  as  a  rule,  a  diminution  of  the  total  chlorides."  The  "increase"  in 
the  mineral  chlorides  disappears  "after  undoing  a  gastrojejunostomy." 
He  claims  that  the  average  increase  in  the  mineral  chlorides  is  0.077 
per  cent.,  and  that  such  increase  to  the  stomach  comes  through  the 
anastomotic  opening. 

It  would  seem,  according  to  Paterson,  that  this  increase  in  mineral 
chlorides  is  an  important  factor  in  reducing  gastric  acidity,  and  thus 
aiding  ulcer  healing.  However,  Pantou  and  Tidy  maintain,  as  a  result 
of  much  painstaking  research  upon  the  value  of  various  methods  of  gas- 
tric analysis,  that  there  is  no  really  reliable  technic  by  which  mineral 
salts  (chlorides,  phosphates)  can  be  accurately  estimated  in  gastric 
contents.  They  assert  that,  in  low  acidity  cases,  the  amount  of  phos- 
phates present  is  probably  indejK'udent  of  the  clinical  condition,  and 
that  phosphates  introduce  a  "fallacy"  common  to  all  methods  investi- 
gated.    Further,  that  when  free   HCl    is  low  or  absent,  the  "active 
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hydrochloric  acid"  is  overestimated  because  the  fixed  chlorides  interact 
with  phosphorous  compounds,  with  the  consequence  that  the  phos- 
phates are  increased.  Panton  and  Tidy  also  suggest  that  phosphates 
in  excess  are  secreted  into  the  gastric  cavity,  when  the  stomach  mucosa 
fails  to  elaborate  free  HCl  from  the  mixture  of  phosphates  and  chlorides 
brought  to  it  from  the  blood.  It  would  thus  ai)pear  that  Paterson's 
opinion  respecting  the  source  of  increased  mineral  chlorides  in  gastro- 
enterostomized  stomachs  is  open  to  question,  and  that  even  the  increase 
which  he  maintains  exists  (0.077  per  cent.)  is  well  within  the  possibility 
of  chemical  error. 

Hamburger  has  recently  confirmed  the  work  of  Schutz  and  Levites 
with  reference  to  the  inhibiting  action  of  various  alkaline  salts  on  peptic 
digestion.  He  claims  that  such  alkalies  definitely  inhibit  peptic  digestion, 
and,  in  a  later  communication  with  Halpern,  suggests  that  inasmuch  as 
phosphates,  chlorides  and  carbonates  inactivate  pepsin,  a  therapeutic 
advantage  in  the  cure  of  peptic  ulcer  can  be  secured  by  their  use.  Inas- 
much as  it  seems  evident  that  phosphates  (and  perhaps  chlorides)  are 
increased  in  gastro-enterostomized  stomachs  as  free  HCl  is  decreased, 
it  would  appear  that  the  experiments  of  Hamburger  and  Halpern  might 
explain  some  of  the  beneficial  effects  of  gastro-enterostomy  toward  ulcer 
cure.  It  is  still  unsettled  whether  bile  and  pancreatic  juice  contain 
"antipepsin"  when  regurgitated  into  the  stomach.  Bile  was  present 
in  9.5  per  cent,  of  the  gastric  contents  from  140  non-stenosing  ulcer 
cases  that  he  analyzed,  and  yet  two-thirds  of  the  ulcers  lay  in  the  pyloric 
fourth  of  the  stomach  where  they  could  secure  the  maximum  benefit  of 
bile  regurgitation  should  it  contain  "antipepsin." 

Altered  blood  was  demonstrated  in  42.5  per  cent.;  lactic  acid  in  3.4 
per  cent,  (mainly  the  cancer  cases),  and  volatile  fatty  acids  in  2  per  cent, 
(also  the  cancer  cases). 

Wolff-Jimghans's  test  for  soluble  albumin  was  negative  in  nearly 
three-fourths  of  the  cases. 

Formal  index  demonstrated  a  slight  increase  over  the  ereptic  power 
common  to  peptic  ulcer,  but  no  increase  over  that  observed  in  cancer. 
It  averaged  14.2  per  cent,  in  81  cases  analyzed. 

Macroscopic  examination  of  gastric  extracts  exhibited  nothing  char- 
acteristic. In  the  benign  stagnation  extracts,  yeasts  and  sarcinae  were 
often  abundant.  In  the  malignant  retention  extracts,  organisms  of  the 
Oppler-Boas  group  were  plentiful.  Regurgitated  bile  and  pancreatic 
juice  appear  to  have  no  eft'ect  upon  the  gastric  flora.  In  5  cases  in  which 
stagnation  existed  in  the  jejunal  loop,  the  presence  of  a  peculiar,  short, 
fat,  deeply-staining,  acid-fast  bacillus  appeared  constant.  When  it  had 
been  observed  several  times,  its  presence  in  large  numbers  led  to  the 
diagnostic  suggestion  that  jejunal  stenosis  with  dilatation  might  be 
present,  which  suggestion  was  substantiated  at  laparotomy. 

Stool  Analyses.  Altered  blood  was  demonstrated  by  the  benzidin 
test  in  31  of  107  cases  studied.  Of  these,  72  patients  were  upon  the 
test-diet. 

To  28  patients  Schmidt's  test-diet  was  given.  In  17  cases  (G0.7  per 
cent.)  there  was  evidence  of  deficient  proteolytic  digestion. 
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Bile  pigment  (Schmidt  bichloride  method)  was  present  in  all  but 
8  of  151  stools  examined,  either  as  hydrobilirubin  or  biliverdin.  In  7 
instances  where  bile  pigment  was  absent,  there  was  deep  jaundice.  In 
the  remaining  case  there  existed  intestinal  obstruction  and  pronounced 
cachexia  (instance  of  gastroileostomy). 

Roentgen  Examination.  Fluoroscopic  study  was  made  of  39  cases 
within  seven  weeks  of  gastro-enterostomy  and  of  26  cases  operated  upon 
from  six  months  to  nine  years  previously.  The  results  were  so  greatly 
at  variance  with  the  patient's  physiologic  digestive  function  or  his 
clinical  condition  that  we  are  still  in  doubt  as  to  clinical  worth  of  the 
procedure. 

Oxygen  Treatment  for  Gastric  Disturbances.  San  Martin  and  Barillas^ 
discuss  the  treatment  of  gastric  disease  with  oxygen  insufflations.  By 
mean's  of  a  stomach-tube  and  a  generator  they  insufflate  oxygen  into  the 
organ,  and  in  forty-eight  hours  there  is  a  suppresion  of  pain,  h^T^ersecre- 
tion,  and  pylorospasm.  The  beneficial  effects  are  most  plainly  evident 
in  long-standing  gastric  disease,  rebellious  to  ordinary  measures.  The 
oxygen  insufflation  into  the  intestines,  it  will  be  recalled,  was  advocated 
by  Schmidt. 

Gastric  Ulcer.  Carro^*  mentions  the  use  of  diathermy  in  the  treat- 
ment of  ulcer.  In  3  cases  improvement  occurred  only  after  thermo- 
penetration. These  were  old  cases.  This  treatment  is  supposed  to 
inhibit  acidity.  In  another  case  of  ulcerative  colitis  of  the  dysenteriform 
type,  improvement  occurred.  Carro  used  1  to  1.5  amperes,  never  goes 
above  2.5,  and  gives  daily  sittings  of  twenty  to  thirty  minutes.  In  the 
case  of  ulcer,  eight  to  twenty  sittings  are  given. 

DISEASES  OF  THE  DUODENUM. 

Transduodenal  Lavage.  Juttc'"'^  declares  that  indication,^'  for  trans- 
duodenal lariKje  are  exccedhigly  wide.  Besides  ailments  of  distinctly 
intestinal  origin,  such  as  ptomaine  poisoning,  indicanuria,  typhoid  fever,, 
diarrhea,  enteritis,  colitis,  "gas,"  worms,  many  others  less  obviously 
dependent  u])on  the  gastro-intestinal  tract  come  within  its  scope.  Among- 
these  conditions  already  satisfactorily  treated  with  transduodenal  lavage 
are;  primary  and  secondary  anemia,  goiter,  rheumatism,  gout,  arthritis, 
bronchial  asthma,  chronic  catarrh  of  the  respiratory  tract,  certain  cases 
of  high  blood-pressure,  biliousness  and  other  liver  and  gall-bladder  dis- 
eases, pancreatitis,  general  malaise,  melancholia,  neuroses,  neuritis  and 
insomnia. 

"The  tcchnic  of  transduodenal  lavage  is  as  follows:  Prepare  1000  c.c. 
of  the  lavage  fluid  and  suspend  the  container  about  G  feet  from  the 
ground.  Force  a  little  glycerin  into  the  duodenal  tube  with  the  hypo- 
dermic syringe  and  insert  the  obturator  to  the  bottom  of  the  hollow  stem 
of  the  sinker.  Protect  the  ])atient's  clothing  with  a  rubber  apron,  and 
let  him  be  seated  comfortably  in  a  chair.     If  he  is  sensitive,  spray  his 

"  Vida  Nueva,  Havana,  April,  1918,  No.  4,  p.  137. 
"  Medicina  Ihera.  Madrid,  March  14,  1918,  ii,  No.  19. 
"  Medical  Record,  September  22,  1917,  p.  500. 
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throat  with  1  per  cent,  cocaine  sohition.  Explain  to  him  the  steps  yon 
are  going  to  take.  Take  hold  of  the  tube  about  ()  inches  from  the  end, 
place  its  tip  on  the  back  of  his  tongue  and  tell  him  to  swallow  once. 
This  opens  the  pharynx  and  allows  of  thrusting  the  tip  of  the  tube  over 
the  back  of  his  tongue;  then,  while  he  breathes  audibly  and  takes  occa- 
sional draughts  of  water,  gently  push  the  tube  little  by  little  into  the 
stomach.  When  down  the  esophagus  a  few  inches,  it  is  well  to  hold  on 
to  the  obturator  and  to  slide  the  tube  along  it  until  introduction  is 
finished,  when  the  obturator  is  withdrawn  entirely.  With  care,  there  is 
no  gagging  or  appreciable  discomfort. 

"Let  him  lie  down  on  the  couch  on  his  right  side.  The  weight  of  the 
sinker  and  peristalsis,  stimulated  by  the  water  taken,  carries  the  tube 
almost  at  once  into  the  duodenum.  Adjust  the  proximal  end,  which 
carries  the  glass  tip,  to  the  suction  bottle  and  aspirate  with  the  metal 
syringe.  As  long  as  the  tube  is  still  in  the  stomach,  only  fluid  of  watery 
consistency  comes  up.  When  the  pylorus  is  passed,  the  return  fluid 
begins  to  flow  like  syrup,  i.  e.,  it  draws  out  into  a  thread,  owing  to  the 
admixture  of  duodenal  secretion.  As  the  fluid  flows  or  drops  down  into 
the  bottle,  the  change  from  watery  to  syrupy  consistency  is  easily  seen. 
The  author  has  found  this  simple  working-test  for  locating  the  tube 
perfectly  reliable  hundreds  of  times;  no  .r-ray  is  required.  At  times  fluid 
of  gastric  origin  comes  up  bile-stained,  and  may  for  that  reason  deceive 
the  operator,  kt  other  times,  duodenal  secretion  is  abnormally  thin  in 
consistency  and  flows  almost  like  water.  When  in  doubt,  it  is  well  to 
try  to  stimulate  peristalsis  by  letting  the  patient  drink  more  water  or  to 
force  about  2  or  3  ounces  of  water  through  the  lumen  of  the  tube.  If, 
after  five  minutes,  still  no  syrupy  fluid  is  returned,  the  tube  may  safely 
be  regarded  as  having  entered  the  duodenum ;  usually  this  occurs  within 
two  minutes.  In  hyperacidity,  the  drinking  of  half  a  glass  of  water  with 
half  a  teaspoonful  of  sodhmi  bicarbonate  dissolved  in  it,  will  quickly 
relax  spasm.  The  patient  then  sits  up  in  a  chair  next  to  the  irrigator 
stand  and  is  given  2  or  3  ounces  of  milk  with  crushed  crackers  to  drink ; 
this  causes  the  pylorus  to  contract  and  close  in  upon  the  duodenal  tube, 
and  prevents  a  backflow^  of  any  lavage  fluid  into  the  stomach.  Adjust 
the  leader  of  the  container,  after  draining  the  cooled-off  fluid,  to  the 
duodenal  tube  in  such  a  manner  that  the  connecting  glass  tij)  points 
upward.  This  regulates  the  flow  and  prevents  the  fluid  from  running 
in  too  fast.  The  rate  of  flow  should  be  a  quick  drip,  the  amount  about 
1|  to  2  pints,  and  the.  time  consumed  in  running  in  from  five  to  ten 
minutes. 

"The  rate  of  drip  may  be  further  regulated  by  occasionally  turning  the 
stopcock  for  one-half  to  one  minute.  This  should  also  be  done  if  the 
patient  has  a  sensation  of  fulness.  \ev\  soon  after  beginning  the  lavage 
the  patient  is  liable  to  become  conscious  of  peristalsis,  and  to  feel  or  hear 
fluid  and  gas  passing  onward;  there  is  no  grii)ing  or  discomfort  at  this 
or  any  other  time.  When  all  the  fluid  has  entered  the  duodenum,  the 
patient  is  given  a  basin  to  hold  and  the  tube  is  very  gradually  withdrawn. 
He  can  now  ha^'e  his  breakfast  in  from  half  an  hour  to  two  hours  he 
has  from  one  to  three  fluid,  easy  movements,  which  leaves  him  relieved 


74     DISEASES  OF  THE  DIGESTIVE  TRACT  AND  ALLIED  ORGANS 

and  refreshed.  The  whole  treatment  takes  from  fifteen  to  twenty 
minutes.  Sometimes  useful  hiformation  may  be  obtained  by  testing  the 
aspirated  fluid  with  litmus  and  congo-red  paper. 

"The  frequency  of  treatment  depends  on  the  severity  of  the  case.  In 
very  severe  cases  it  may  be  given  once  daily  for  up  to  ten  to  twenty 
days,  then  two  or  three  times  a  week  for  one  to  three  months;  in  the 
average  case  two  or  three  times  a  week  for  about  one  month  and  there- 
after at  rarer  intervals;  sometimes  once  a  week  is  sufficient.  Each  case 
should  be  treated  individually,  the  endeavor  being  first  to  establish 
normal  conditions  in  the  bowel  and  then  to  maintain  them  by  an  occas- 
ional treatment  until  such  a  time  as  nature  needs  assistance  no  longer.  " 
Duodenal  Ulcer.  Diagnosis.  Fortmann^«  comments  on  the  clmical 
diagnosis  of  duodenal  ulcer.  Nervousness  and  loss  of  weight  were  promi- 
nent symptoms.  He  mentions  one  patient  who  correctly  diagnosed  his 
own  case  from  a  "doctor's  book. "  He  advises  that  the  patient  refrain 
from  meat  for  ten  to  twelve  days  before  trying  the  occult  blood  reaction. 
Hyperacidity  is  the  rule,  but  anacidity  has  been  encountered  by  Stierlin 
and  himself  (Crispin).  The  practitioner  may  find  Friedreich's  swallowed 
thread-test  instructive.  He  always  found  hunger-pain,  night-pain  and 
periodicity  of  the  pains  spreading  toward  the  liver  region  and  back. 
The  tender  point  in  two  or  three  fingers  breadths  to  the  right  of  the 
midline;  in  1  of  4  cases  described  in  detail,  the  tender  point  was  on  the 
left.  A  second  tender  point  is  sometimes  found  at  the  tip  of  the  twelfth 
rib  on  the  right,  posteriorly.  Vomiting  of  blood  may  occur  with  duo- 
denal, as  well  as  gastric,  ulcer.  The  disease  even  occurs  at  advanced 
age,  one  of  his  patients  being  sixty-three  years.  When  stools  and 
roentgen  findings  are  negative,  the  individual  may  be  a  so-called 
"duodenal  ulcer  neurasthenic." 

DcoDEXAL  Alimentation  in  the  Trk\tment  of  Ulcer.  Pages 
and  Ibanez"  revive  the  question  of  duodenal  alimentation  in  ulcer 
treatment.  They  describe  4  t^-pical  cases  out  of  72  cases  in  two 
years.  They  introduce  the  tube  at  night  and  feed  with  150  gm.  of 
tepid  milk  daily,  then  200  grams,  but  never  up  to  300  grams,  as  this 
amount  cannot  be  borne  with  comfort  (I  have  used  the  ]Murphy  drip 
system,  using  large  amounts  with  comfort).  Yolks  of  eggs  are  given  up 
to  four  a  da\',  followed  by  a  saline  injection.  The  relief  of  pain  is  the 
first  point  noted.  Success,  it  is  claimed,  was  noted  hi  all  but  2  cases,  1  of 
j)yloric  stenosis  and  the  other  of  Keichmann's  disease.  With  inoperable 
gastric  cancer,  some  of  the  patients  are  relieved -of  pain  and  discomfort 
by  this  method,  but  in  others  it  not  only  failed  to  relieve  pain,  but  brought 
on  gastric  hemorrhage,  sometimes  fatal.  It  is  the  last  point  which  is  the 
most  likely  to  militate  against  the  use  of  duodenal  feeding.  The  method 
is  not  difficult,  but  it  is  not  by  any  means  as  palatable  as  one  would 
suppose. 

In  my  experience,  its  long  emplacement  hi  the  duodenum  is  liable  to 
induce  gastric  hemorrhage  or  hypersecretion.    This  method  of  treatment 

=■«  Corrcspond.-Blatt.  f.  Scliweizor  Aorzte,  October  0,  Xo.  40,  xlvii,  1349. 
"  Abstract  of  Journal  of  the  American  Medical  Association,  1918,  No.  21,  vol.  l.xx, 
p.  1576;  Vida  Nueva,  Havana,  April,  1918,  No.  4,  p.  132. 
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is  undoubtedly  of  great  value  in  selected  cases,  but  it  is  my  opinion  that 
its  principal  value  lies  not  in  the  ulcerated  cases,  but  particularly  in  those 
which  are  not  ulcerated.  This  question  is  still  an  unsettled  one,  as  well 
as  the  composition  of  the  material  for  feeding  purposes. 

Treatment.  Bastedo^^  claimed  that  the  treatment  of  (hiodenal  ulcer 
differed  according  to  whether  the  patient  was  in  the  phase  of  severe 
hemorrhage  or  not.  He  recommended  the  following  measures  for 
hemorrhage : 

(1)  To  secure  physical  and  mental  quiet  by  having  the  patient  lie  flat 
without  a  pillow,  and  with  an  ice-bag  over  the  epigastrium,  and  by  the 
administration  of  morphine,  which  allayed  restlessness,  <liminished  the 
chances  of  vomiting,  took  the  tone  from  the  general  stomach  muscles, 
induced  closure  of  the  pylorus,  and  thus  assisted  in  keeping  the  duodenal 
ulcer  region  free,  for  the  time  being,  from  gastric  contents.  (2)  To  give 
nothing  by  mouth,  not  even  a  teaspoonful  of  water  or  cracked  ice.  (3) 
To  allay  thirst  by  the  rectal  administration  of  a  pint  or  two  of  warm 
saline  solution.  If  the  patient  was  exsanguinated,  1000  or  1500  c.c.  of 
normal  saline  by  hypodermoclysis  or  venous  infusion  might  be  adminis- 
tered, or  best  of  all,  if  it  was  feasible,  a  transfusion  might  be  done.  If  the 
hemorrhage  appeared  to  be  continuous,  one  might  inject  subcutaneously, 
every  six  hours  for  three  doses,  20  to  30  c.c.  of  human  or  rabbit  serum,  or 
intravenously  20  c.c.  of  a  freshly  prepared  10  per  cent,  solution  of  normal 
saline  coagiden  or  coagulose.  It  took  the  serum  six  to  twelve  hours  to 
affect  hemorrhage.  One  might  employ  subcutaneously  or  intramus- 
cularly, but  not  intravenously,  a  like  amount  of  a  10  per  cent,  saline 
solution  of  thromboplastin.  The  calcium  salts  were  probably  of  little 
if  any  value.  As  a  rule,  surgery  was  not  indicated  at  a  time  of  hemor- 
rhage from  a  duodenal  ulcer,  because  usually  the  hemorrhage  ceased 
spontaneously  or  as  a  result  of  the  measures  taken. 

The  subsequent  treatment  was  to  continue  the  quiet  of  the  patient, 
keeping  him  in  bed ;  allowing  nothing  by  mouth  for  three  days,  and  allay- 
ing thirst  by  rectal  salines,  |  to  1  pint  every  four  hours  to  every  eight 
hours,  or  by  the  Murphy  drip,  giving  2|  to  7|  ounces  per  hour;  cleanse 
the  bowels  by  daily  enema;  giving  a  nutrient  enema  two  to  three  times 
in  twenty-four  hours;  keeping  the  mouth  clean  with  peroxide  of  hydro- 
gen or  simple  mouth  washes,  and,  after  the  end  of  three  days,  treating 
the  same  as  for  ulcer  when  there  is  no  hemorrhage. 

As  to  the  treatment  of  ulcer  at  the  time  when  there  is  no  severe  hemor- 
rhage, if  the  case  is  definitely  surgical,  there  was  no  use  in  wasthig  time 
on  the  medical  treatment.  Bastedo  stated  that  he  considered  the  treat- 
ment if  there  was  acute  perforation;  if  there  was  chronic  perforation, 
as  demonstrated  by  the  roentgen  rays;  if  there  were  adhesions,  as 
demonstrated  by  the  roentgen  rays;  if  there  was  pyloric  obstruction; 
if  there  was  suspicious  carcinomatous  change ;  if  there  was,  in  spite  of  the 
proper  medical  treatment,  repeated  copious  hemorrhages,  or  persistent 
hemorrhage  in  small  amount;  and  if  there  was  constant  pain  or  nausea 
or  interference  with  nutrition. 

"  Medical  Record,  July  21,  1917,  p.  127. 
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In  a  discussion  of  the  roentgen  diagnosis  of  early  gastric  cancer  before 
the  New  York  Academy  of  Medicine,  William  Stewart^^  described  the 
appearance  of  gastric  cancer. 

It  was  not  always  possible  to  make  an  early  diagnosis  of  carcinoma  of 
the  stomach  as  many  cases  did  not  present  themselves  until  the  process 
was  well  advanced.  Those  who  sought  advice  early  presented  fairly 
typical  a;-ray  findings.  It  was  recognized  that  gastric  cancer  appeared 
in  the  forms  of  a  true  tumor  growth  of  the  stomach  wall,  a  scirrhus  or 
infiltrative  type^and  an  ulcerative  form. 

The  difficulty  of  diagnosing  the  first  was  not  great.  The  .r-ray  findings 
were  characterized  by  a  circular  or  irregular  defect  in  the  stomach  outline. 
If  located  at  the  pylorus,  the  defect  had  a  "  punched-out "  appearance, 
while  if  located  on  the  anterior  or  posterior  wall  of  the  stomach  the 
patient  had  to  be  turned.  In  the  scirrhus  form  there  was  stiffening  and 
thickening  of  the  stomach  wall,  with  marked  contraction  and  diminu- 
tion in  size,  and  there  was  ])artial  or  complete  absence  of  the  peristaltic 
waves  through  the  entire  area.  Under  the  fluoroscope,  the  contraction 
passing  toward  the  pylorus  from  the  fundus  diminished  or  disappeared 
entirely  to  again  appear  beyond  this  area,  if  there  was  normal  stomach 
wall  between  the  diseased  portion  and  the  pylorus.  It  is  in  the  third, 
or  ulcerative,  form  that  the  greatest  difficulties  presented  themselves. 
Shice  it  must  be  conceded  that  the  presence  of  carcinomatous  tissue  in  an 
early  ulcer  could  only  be  ascertained  by  the  microscope,  they  had  a  large 
number  of  cases  between  a  typical  carcinoma  and  an  unquestionable 
benign  ulcer  in  which  the  diagnosis  of  malignancy  was  doubtful.  He 
mentioned,  furthermore,  the  difficulty  in  the  differential  diagnosis  of 
gastric  syphilis.  Le  Wald,  in  discussing  the  paper,  exhibited  the  similar- 
ity of  gastric  syphilis.  The  differential  points,  however,  were  the  growth 
in  certain  patients  and  the  positive  Wassermann  reaction. 

DISEASES  OF  THE  LARGE  AND  SMALL  INTESTINES. 

Gastric  Troubles  of  Intestinal  Origin.  Faroy,*^^"  under  the  heading  of 
false  gastric  (listurbaiiccs  of  intestinal  origui,  contributes  an  article  on 
the  association  of  gastric  symi)t()ms  with  true  colon  disturbances.  It 
will  be  recalled  that  ]\Iathieu  called  attention  to  that  association  in  his 
"Pathologic  Gastro-intestinale. "  The  author  presents  the  following 
observations: 

Clinical  Sfinly.  The  ])atient  ])resents  himself  with  gastric s\Tnptoms; 
it  is,  to  use  the  words  of  the  author,  "the  stomach  which  suffers.''  The 
appetite  is  variable,  discomfort  and  distention  occur  after  eating.  There 
are  associated  reflex  respiratory  (more  or  less  marked  dyspnea,  sensations 
of  oppressicm),  or  circulatory  (tachycardia,  redness  of  the  face,  vaso- 
motor signs),  or  nervous  symi>toms  (post])randial  narcolej^sy).  Fre- 
quently there  will  be  painful  gastric  attacks,  with  occasionally  nausea, 
more  rarely  vomiting.  Cramps  in  the  neighborhood  of  the  epigastrhim, 
with  even  a  sensation  of  burning  in  the  lower  end  of  the  esophagus  due 

"  Report,  Medical  Record,  July  21,  1917,  p.  124. 
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undoubtedly  to  the  regurgitation  of  acid  through  the  esophagus.  Painful 
contraction  of  the  cardia,  sialorrhea,  insomnia  with  drowsiness  after 
meals.  Occasionally  there  is  agitation  and  nervousness,  and,  through 
the  day,  headache,  general  fatigue,  lumbar  pains,  intellectual  torpor, 
all  of  which  will  seem  to  point  to  the  stomach. 

Objective  Syinptonis.  These  are  usually  few,  possibly  aerophagia, 
atonic  stomach,  delay  in  evacuation,  but  there  is  almost  always  one  tender 
point  in  the  epigastrium.  On  examination  of  the  lower  abdomen,  how- 
ever, a  frequent  and  important  point  is  the  tender  contracted  cord  of  a 
spastic  descending  colon  and  sigmoid.  Frequently  this  is  associated  with 
a  spastic,  palpable  and  tender  transverse  colon.  The  movements  may 
be  regular,  but  they  are  usually  difficult  and  insufficient,  and  the 
constipation  occurs  at  intervals,  separated  by  periods  of  diarrhea.  In 
many  cases  further  investigation  elicits  the  fact  that  there  are  frequent 
mucoid  movements,  and  mucomembranous  colitis  is  present.  In  other 
cases,  the  movements  are  insufficient,  soft,  pasty,  with  intimately  mixed 
mucus,  and  of  the  type  of  mucous  enterocolitis.  The  important  point 
regarding  these  forms  is  the  fact  that  they  have  a  tendency  to  conceal 
themselves  ("leur  elTacement"),  and  still  the  gastric  symptoms  are  very 
prominent. 

The  gastric  manifestations  evolve  in  two  different  ways:  (1)  A  dis- 
continued form  in  which,  from  time  to  time  after  a  certain  meal,  the 
symptoms  will  appear,  (2)  the  continued  form  in  which  the  gastric  phe- 
nomena remain  for  long  periods  of  several  weeks,  or  more.  It  will  be 
recalled  that  the  intestinal  condition  manifests  itself  by  constipation 
punctuated  with  diarrhea,  and  it  is  usually  preceding  the  diarrhea  and 
accompanying  it  that  the  gastric  symptoms  appear. 

Regarding  the  pathology  of  this  condition,  it  is  based,  according  to  our 
present  conception,  on  reflex  nervous  action.  In  fact,  certain  authors 
group  them  under  the  head  of  disassociation  of  the  autonomic  system, 
and  Loeper  distinguishes  the  two  vagotonic  and  sympathicotonic  types, 
whether  we  call  it  a  neurosis,  or  a  vagotonia  or  sympathicotonia,  or  the 
more  elaborate  enteroceliogastric  neurosis  of  Loeper;  the  essential  point 
is  that  the  precise  etiological  factors  are  still  in  the  dark.  Loeper  speaks 
of  inflammatory  and  toxic  causes. 

In  the  treatment  of  this  condition,  we  seek  to  produce  regular  bowel 
action.  Castor  oil  and  sulphate  of  soda  in  small  repeated  doses  are  the 
laxatives  recommended.  The  bicarbonate,  sulphate,  and  phosphate  of 
soda,  in  the  form  of  the  so-called  Bourget's  solution,  may  be  used.  Heat 
to  the  abdomen  and  antispasmodics  of  the  belladonna  group  are  of  great 
value.  Dietetic  treatment  is  indicated,  but  the  author  does  not  discuss 
in  detail  the  diet  best  suited  to  these  conditions. 

This  subject  is  an  important  one,  and  in  my  experience  these  cases  are 
very  frequent.  In  fact,  most  American  text-books  fail  to  emphasize  or 
satisfactorily  describe  this  condition,  which  is  extremely  common. 

Vaccine  Therapy  in  Certain  Forms  of  Chronic  Enteritis.  Bertlielot" 
discusses  the  technic  of  autovaccine  theraj)y  in  the  treatment  of  certain 
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forms  of  enteritis  by  employino;  a  true  amino-acidolytic  and  proteloytic 
microbe.  As  the  technic  is  diffic-ult,  I  am  giving  almost  a  literal  trans- 
lation : 

1.  Isolaiiun  of  the  Amino-acidolytic  Organisms.  This  method  is  based 
on  a  method  exposed  by  the  author  in  which  the  media  employed  in 
isolation  of  the  organisms  contained  simply  an  amino-acid,  |  gram  per 
liter,  as  the  sole  organic  constituent.  However,  the  formula  can  best  be 
made  as  follows: 

Dipotassium  phosphate,  pure  and  drj^    .      .      .'    .      .      .  1.50  grams 

Pure  crystal  sulphate  of  magnesia 0.75      " 

Amino-acid 1  to  2      " 

Water 1000      " 

Heat  five  minutes  at  120°  F.,  filter  and  sterilize  thirty  minutes  at 
115°  F. 

The  amino-acids  used  are  practically  four:  Alpha  alanine,  tryptophan, 
tyrosine,  and  histidine.  They  should  be  obtained  by  the  hydrolysis  of 
proteins  and  rigorously  purified.  They  should  then  be  distributed  in 
10  c.c.  portions  in  test-tubes,  and  should  be  inoculated  with  very  small 
quantities  of  fecal  matter.  In  the  first  tube  simply  a  small  amount  cover- 
ing several  millimeters  of  the  extremity  of  a  platinum  needle  should  be 
inoculated,  sufficient  to  produce  a  very  slight  bacterial  cloud  on  the  sur- 
face of  the  medium.  For  the  three  remaining  tubes  emi)loy  a  small 
platinum  loop  with  ^  mm.  interior  diameter.  The  inoculated  tubes 
should  be  maintained  at  37°.  For  the  amino-acidiolytic  organism,  that 
one  is  selected  which  gives  the  predominating  culture  in  the  fourth  tube. 
These  may  be  definitely'  isolated  on  agar  slants  prepared  with  the  above 
nutritive  formula  or  vegetable  broth  (bouillon  de  legumes). 

2.  Isolation  of  the  Proteolytic  Organism  {Predominating).  Inoculate 
at  the  same  time  several  gelatin  plates,  a  series  of  Veillon  agar  tubes, 
several  tubes  of  milk  (with  and  without  boiling),  several  anaerobic  tubes 
of  meat-broth  or  white  of  egg  coagulated  in  suspension  in  a  nutriti\e 
mineral  solution.  To  search  for  the  proteus,  inoculate  the  water  of  con- 
densation in  an  ordinary  inclined  agar  tube.  The  pyocyaneus  frequently 
in\'ades  the  amino-acid  solutions,  rendering  the  isolation  of  the  amino- 
acidolytic  organism  difficult.  The  choice  of  the  ])articular  proteolytic 
organism  is  determined  l)y  microscopic  examination  of  the  feces 
(Gram's  stain)  or  (carbolic  gentian  violet);  Lugol's  solution;  alcohol 
acetone,  diluted  Ziehl's  solution. 

3.  Preparation  of  the  Mixed  ]'accine.  The  two  organisms  selected 
ought  to  be  cultivated;  the  aerobes  on  agar,  the  anaerobes  in  bouillon; 
the  media  ought  to  be  somewhat  sweetened  by  the  addition  of  glucose 
for  those  organisms  giving  rise  to  spores  (B.  pcrfringens,  sjwrogenes, 
putrificus),  etc.  In  all  cases  he  prefers  the  vegetable  bouillon  for  which 
he  gave  the  formula  as  giving  organisms  of  diminished  toxicity.^-  The 
microorganisms  ought  to  be  washed  by  eentrifugalization  in  ])liysiol()gical 
salt  solution,  and  this  same  solution  will  serve  for  dihition.     He  counts 
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the  number  of  organisms  in  the  cell  of  a  hemacytometer  affecting  the 
dilution  or  suspension  in  the  following  solution:  cone.  HCl,  2  mils.; 
HgCl2,  0.2  gram,  aq.  dest.,  100  mils.,  acid  fuchsin  in  sufficient  quantity 
to  strongly  color  the  bacteria.  The  count  and  determination  of  the 
grade  of  dilution  is  thus  extremely  simple.  In  this  way  an  emulsion  is 
prepared  and  the  organisms  prepared  in  small  ampoules  and  sterilized 
by  heathig  at  03°  to  05°  for  forty-five  to  sixty  minutes.  Sterilization 
is  verified  by  inoculating  into  agar  and  bouillon  and  examining  after 
twenty-four  and  forty-eight  hours.  The  anaerobes  should  be  verified 
by  inoculation,  and  a  sojourn  of  four  days  in  the  incubator  at  37°. 

4.  Doses  and  Method  of  Employing:  He  injects  the  vaccines  always 
in  the  subcutaneous  tissues  of  the  flanks,  or  the  subspinous  region.  The 
dose  is  largely  fixed  according  to  the  clinical  manifestations  and  the 
type  of  bacteria  encountered. 

The  beginning  doses  should  be  somewhat  as  follows: 

B.  coli  group,  5  to  10,000,000. 

B.  lactis  aerogenes  group,  3,000,000. 

B.  dysenteric  group,  1  to  3,000,000. 

B.  perfringens,  5  to  20,000,000. 

B.  sporogenes,  B.  putrificus,  1  to  3,000,000. 

Proteus  vulgaris,  3  to  10,000,000. 

B.  pyocyaneus,  5  to  10,000,000. 
The  two  vaccines  are  mixed  in  a  syringe  and  the  minimiun  dose 
necessary  to  determine  an  intestinal  reaction  is  given.  The  doses  are 
then  given  at  five-  or  six-day  intervals,  augmenting  the  doses  each  time 
from  50  to  100  per  cent.  Only  the  observation  of  the  patient,  however, 
wdll  permit  determining  the  exact  dose  to  be  employed. 

5.  Indications  and  Contraindications  of  Vaccine  Therapy  in  Chronic 
Enteritis.  It  is  to  be  recalled  that  in  many  cases  there  are  other  definite 
causes  interdicting  the  use  of  vaccines.  Parasitic  enteritis,  amebiasis, 
tuberculosis,  syphilis,  neoplasm,  mycosis,  appendicitis,  hepatic,  gastric, 
renal  or  pancreatic  disturbances  inducing  the  disease.  Disturbances  in 
ductless  gland  function,  adnexial  disturbances,  pyorrhea,  postnasal  and 
throat  disturbances,  uric  and  oxalic  diathesis,  colitis  and  sigmoiditis 
due  to  stasis  with,  or  pro(hiced  by,  adhesions;  all  of  which  are  capable  of 
inducing  chronic  enteritis.  But  apart  from  these  and  those  benefited 
by  the  administration  of  the  various  gastric,  hepatic,  pancreatic,  and 
intestinal  extracts,  intestinal  lavages  and  the  \arious  hydromineral 
cures,  the  rest  are  usually  due  to  bacterial  disturbances.  In  every  case, 
the  above  possibilities  must  be  ruled  out. 

Never  practice  vaccination  in  the  presence  of  an  acute  exacerbation, 
always  employing  the  smallest  reaction  without  inducing  a  local  reaction. 
Finally,  ne^•er  inject  these  vaccines  unless  their  sterility  has  been  rigor- 
ously controlled. 

Combined  Vaccination  with  Multiple  Vaccines.  Vastellani  and  Taylor^^ 
have  used  multiple  \accincs  for  inoculation  and  their  methods  are 
sufficiently  interesting  to  stimulate  further  investigation. 

63  British  Medical  Journal,  London,  September,  1917,  p.  356. 
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These  methods  might  profitably  be  used  m  intestinal  disturbances, 
in  fact  I  have  used  this  method  in  those  conditions  for  several  years. 

These  authors  use  a  series  of  vaccines:  Tetravaccine  No.  1  (T.A.B.C.) 
consists  of  four  standardized  emulsions  mixed  in  equal  proportions  and 
each  cubic  centimeter  containing  500  million  typhoid,  250  million 
paratyphoid  A,  250  million  paratyphoid  B,  2000  million  cholera.  Of 
this  mixture,  0.5  c.c.  is  given  under  the  skin  of  the  arm  the  first  time,  and 
the  same,  or  double  that  amount,  the  week  later.  Tetravaccine  No.  2 
(T.A.B.M.)  consists  of  an  emulsion  in  phenolized  saline  solution  (phenol 
0.5  per  cent.,  salt  solution  0.85  per  cent.)  of  B.  typhosus,  B.  paratypho- 
sus  A  and  B,  Paratyphosus  B,  and  N.  melitensis.  After  standardizing 
and  testing  their  sterility,  they  are  mixed  together  in  equal  parts.  The 
vaccine  will  contain,  per  cubic  millimeter:  Typhoid,  500  million;  para- 
typhoid A,  250  million;  paratyphoid  B,  250  million;  malta  fever,  2000 
million;  0.5  c.c.  of  this  vaccine  is  injected  in  the  arm  and  a  week  later 
the  same  or  double  the  amoimt  is  given. 

Pentavaccine  No.  1  (T.A.B.C. P.)  consists  of  a  phenolized  saline  solu- 
tion of  typhoid,  paratyphoid  A  and  B,  cholera  ^'ibrios  and  plague  bacilli. 
It  contains  the  same  number  of  the  former  organisms  plus  2000  million 
cholera  vibrios  and  500  million  of  B.  pestis.  0.5  c.c.  of  the  vaccine  is 
given  at  the  first  dose  and  twice  that  quantity  a  week  later.  Penta- 
vaccine No.  2  is  so  standardized  that  each  cubic  centimeter  contains 
typhoid,  500  million;  paratyphoid  A,  250  million;  paratyphoid  B,  250 
million;  cholera,  2000  million;  malta  fever,  2000  million.  The  same 
doses  are  given. 

Hexavaccine  (T.A.B.C. P.M.)  consists  of  an  emulsion  in  salt  solution 
ofjjB.  typhosus,  paratjqihoid  A  and  B,  cholera,  B.  pestis,  and  M. 
melitensis.  The  combined  vaccine  is  standardized  so  as  to  contain  B. 
typhosus,  500  million;  250  million  each  of  A  and  B  paratyphoid,  2000 
million  of  cholera,  500  million  of  B.  pestis;  2000  million  of  M.  melitensis. 
Exactly  the  same  doses  are  given  as  in  the  foregohig  instances.  The 
authors  point  out  the  harmlessness  of  the  vaccines.  The  reactions  are 
not  severe  except  those  containing  the  plague  organisms,  and  even  the 
simple  monovalent  plague  vaccines  give  a  strong  reaction.  It  is  essential 
that  in  selecting  the  strains  they  be  rich  in  antigen.  This  is  especially 
the  case  in  B.  paratyphosus  and  M.  melitensis,  i)oor  antigens  giving  a 
poor  antibody  output. 

This  method  of  multiple  vaccines  is  of  the  greatest  value,  especially  in 
immunizing  troops.  That  this  can  be  done  harmlessly  is  here  demon- 
strated and  th"  j)()ssibilities  are  far-reaching.  To  ])r()tect  troops  against 
typhoid,  paratyj)hoi(l  A  and  B  and  cholera  with  ordinary'  mono  vaccines 
would  require  at  least  eight  inoculations  when  it  can  be  done  in  two. 

I  have  been  interested  in  this  subject  for  a  long  time  and  haAC  repeatedly 
inoculated  indixiduals  with  \accines  containing  as  high  as  six  and  seven 
strains  without  untoward  cfVects,  and  often  markedly  beneficial  results. 

Occult  Blood  in  the  Stools  of  Pulmonary  Tuberculosis.  Lange'^''  examined 
the  stools  on  four  occasions  at  one-day  intervals  in  'A7  cases  of  pulmonary 
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tuberculosis  in  their  first  stages;  25  in  the  second  stage;  and  64  in  the 
third  stage.  Of  these  cases,  1  of  the  first  group,  3  in  the  second  group, 
and  10  in  the  third  group,  showed  signs  of  bowel  tuberculosis.  He  also 
applied  the  same  test  to  ;U  cases  of  intestinal  tuberculosis  as  shown  by 
clinical  and  postmortem  findings.  The  occult  findings  were  negative  in 
all  of  the  first  group,  'A  out  of  the  second  group  were  positive,  while  in  the 
64  of  the  third  group,  4,  of  the  10  which  showed  intestinal  tuberculosis, 
gave  a  positive  reaction.  In  the  ))4  cases  of  bowel  tubercidosis,  the 
findings  were  positive  in  all  but  3.  Among  the  practical  results  of  this 
study  are:  (1)  The  fact  that  intestinal  ulcerations  might  exist  for  a  long 
time  without  giving  rise  to  bleeding;  (2)  that  tuberculous  intestinal 
conditions  are  more  commonly  associated  with  pulmonary  tuberculosis 
than  would  be  supposed  from  the  clinical  findings  of  the  case.  This 
subject  is  naturally  an  important  one  because  the  question  will  frequently 
arise  in  the  clinician's  mind  as  to  whether  intestinal  tuberculosis  can  be 
recognized,  or  at  least  suspected,  by  a  positive  occult  reaction  in  the 
stools.  This  is  the  case  in  advanced  lesions;  needless  to  say,  in  the  above 
studies  the  proper  precautions  regarding  a  meat-free  diet  was  observed. 

Fecal  Analysis  in  Chronic  Enteritis.  Goifton''^  discusses  the  value  of 
careful  fecal  analysis  in  the  interpretation  of  various  intestinal  conditions 
found  in  the  troops.  These  methods  were  employed  under  his  direction 
in  a  special  section  devoted  to  diseases  of  the  intestinal  tract,  and  is  given 
in  considerable  detail,  because  of  its  direct  value  from  a  military  stand- 
point. The  following  headings  are  considered :  Inflammation  of  the  small 
intestine;'  hepatic  and  pancreatic  troubles;  chronic  typhlitis;  the  diar- 
rheas of  fermentation;  mucous  colitis;  left-sided  colitis  and  sigmoiditis; 
intestinal  ulceration;  the  parasitic  nature  of  certain  forms  of  colitis;  the 
gastric  nature  of  certain  forms  of  enteritis,  and  the  enteric  nature  of 
certain  forms  of  gastric  disturbances;  finally,  malingerers. 

1.  In  small  intestinal  inflammation,  two  forms  of  stools  occur,  in  the 
lighter  cases  the  material  is  yellowish-red,  of  a  faded  and  penetrating 
odor,  dysenteric,  adhering  poorly  to  the  glass,  dissolving  easily  in  water, 
containing  muscle  fibers  poorly  digested,  fat  globules,  and  starch.  The 
sublimate  reaction  gives  a  green  color  due  to  unconverted  bilirubin ;  the 
reaction  to  litmus  is  alkaline.  If  the  mucosa  is  more  irritated,  the  move- 
ments are  liquid,  containing  little  floccules,  with  many  bacterial  colonies, 
while  the  food  digestion  is  the  same  as  that  described. 

2.  Pancreatic  and  hepatic  troubles,  the  author  claims,  have  not  increased 
in  frequency  since  the  war.  They  are  recognized  by  the  abuiuhince  of 
fatty  acids,  and  the  absence  of  bile  pigment,  in  cases  of  hepatic  insuffi- 
ciency; the  presence  of  an  abundance  of  neutral  fats,  of  biliary  pigment, 
undigested  muscle  and  starch,  in  the  case  of  pancreatic  insufficiency. 

3.  Chronic  typhlitis  is  usually'  a  sequence  of  old  appendicitis,  various 
intoxications,  typhoid  fever,  parasitic  or  microbic  infections,  the  localiza- 
tion of  the  pain,  palpation,  and  the  .r-ray  form  the  elements  of  diag- 
nosis. Fecal  examinations  will  demonstrate  cecal  stasis,  this  is  based 
on  the  fact,  first,  that  it  is  principally  in  the  cecum  that  the  digestion  of 
starch  takes  place;  second,  irritation  of  this  portion  of  this  membrane 
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provokes  an  exudate  of  mucous  liquid,  or  nucleoalbumin,  which  favors 
putrefaction.  This  Uberates  various  alkaline  products,  such  as  ammonia, 
as  well  as  aids  in  the  form  of  volatile  acids,  through  fermentation.  These 
media  are  very  favorable  to  the  multiplication  of  certain  protozoa.  The 
movements  can  be  soft,  or  even  diarrhea,  and  show  a  diminution  in  fecal 
amylase  and  in  the  amount  of  \olatile  acids.  Movements,  when  loose, 
are*  frequently  black,  A'iscid  and  alkaline,  with  putrid  odor;  quite  fre- 
quently the  tetramitus,  trichomonas,  and  the  ameba  coli  are  found. 

4.  Diarrheas  of  Fermentation.  Fermentation  of  carbohydrates,  while 
normal  in  the  cecum  to  a  certain  degree,  can  be  markedly  exaggerated, 
so  that  the  acid  products  formed  can  irritate  the  colon  and  provoke 
diarrhea.  The  movements  are  characteristic — yellow,  spongy  or  foamy, 
acid  to  litmus,  sharp  odor,  containing  considerable  undigested  starch, 
and  iodophilic  bacteria.  Apparently,  from  the  author's  statement,  this 
form  of  diarrhea  has  been  met  with  quite  frequently. 

5.  Mucous  colitis,  which  is  well  known,  is  probably  the  most  frequent, 
consisting  of  pasty,  mucous  stools,  homogenous,  yellow-looking  as  if 
they  had  been  \arnished,  the  mucus,  however,  is  most  frequently  inti- 
mately mixed  with  the  movement,  and  there  is  considerable  undigested 
starch,  owing  to  the  too  rapid  evacuation  of  the  large  bowel.  These  are 
the  cases  in  which  there  is  frecpiently  associated  an  old  dysenteric 
infection. 

6.  Left-sifJed  colitis  and  sigmoiditis— constipsition  alternating  with 
diarrhea,  or  diarrheic  attacks,  hard  movements  or  scybalous  masses  also 
covered  with  mucus,  occasionally  a  false  diarrhea — will  occur  with  soft, 
brown,  dysenteric  movements. 

7.  Intestinal  Ulceration.  Pus,  blood  and  serum  albumin  are  the  signs 
of  this  condition.  If  these  are  fresh,  and  not  mixed  with  fecal  material, 
it  can  be  concluded  that  the  lesions  involve  the  lower  sigmoid  and  rectum. 
If  the  movements  are  past>'  and  liquid,  and  microscopical  examination 
shows  beside  the  jnis,  blood,  or  mucus,  the  presence  of  substances  such 
as  starch,  cellulose,  and  iodophilic  bacteria,  the  inference  is  that  the 
condition  involves  the  up])er  bowel.  This  differentiation  is  extremely 
important  from  a  therapeutic  standpoint,  inasmuch  as  the  lower  colon 
lesion  involving  the  sigmoid  and  rectum  can  be  treated  by  medicated 
enema  and  direct  application. 

S.  Parasitic  Forms  of  Enterocolitis.  I  'nder  this  heading  Goiffon  points 
out  the  necessity  for  the  careful  examination  of  the  movement  which  he 
says,  rightly,  is  but  rarely  done,  in  spite  of  the  fact  that  this  war  has 
shown  the  frequency  of  the  attection  (amebic  dysentery).  One  soldier 
was  moved  from  hospital  to  hospital  before  it  was  discovered,  another 
teacher  was  actually  operated  on  for  a  supposed  cancer  of  the  sigmoid 
before  it  was  recognizcfl  that  ameba  were  present,  a  two-weeks  treat- 
ment with  emetine  resulting  in  a  cure.  Intestinal  ])arasites  by  no  means 
always  give  rise  to  diarrhea.  Amebic  dysentery  was  frecpiently  encount- 
ered, showing  both  the  cysts  and  the  active  organisms.  The  lamblia 
intestinalis  existed  before  the  war,  but  has  increased  in  frequency  since 
then.     For  instance,  thev  encountered  oO  cases  in  two  years.    The  syn- 
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drome  of  chronic  appendicitis  has  been  provoked  })y  this  organism.  No 
specific  form  of  treatment  is  known.  Even  high  doses  of  saHcylate  of 
bismuth  are  only  relatively  efficacious  and  only  intravenous  hijections 
of  arsenobenzol  ha^'e  given  encouraging  residts.  The  Trichomonas 
hominis  and  the  Tetramitus  mesnili  are  flagellate  frequently  encountered 
in  chronic  diarrhea.  They  believe  that  they  proliferate,  especially  when 
the  material  in  the  bowel  is  liquid  and  alkaline.  They  are  to  be  encount- 
ered chiefly  in  stasis  on  the  right  half  of  the  colon.  The  blastocystis 
hominis,  extremely  frequent  in  the  movements  of  colitis,  seems  to  be 
without  pathogenic  action.  They  are  almost  normal  inhabitants  of 
putrefactive  stools. 

9.  The  Enteric  Origin  of  Certain  Gastric  Disturbances.  Gastro-enteritis 
is  a  type  of  this  association  where  the  enteric  manifestations  may  pre- 
dominate. While  gastric  symptoms  may  be  prevalent,  examination  of 
the  colon  reveals  a  tender,  painful  bowel,  with  possibly  constipation  and 
diarrhea  alternating.  Examination  of  the  stools,  however,  will  reveal 
parasites,  putrefaction,  or  fermentation,  and  other  evidences  of  intestinal 
troubles. 

10.  TJie  Gastric  Origin  of  Certain  Diarrheas.  The  fecal  formula  for 
this  condition  is  almost  too  well  known  to  merit  description.  The 
presence  of  connective  tissue,  as  well  as  the  demonstration  of  gastric 
insufficiency  by  intubation,  will  establish  the  diagnosis. 

11.  Malingerers.  These  are  frequently  of  extreme  difficulty  to  diag- 
nose and  arise  chiefly  through  the  taking  of  laxatives  and  purgatives. 
Phthalein,  which  is  frequently  an  ingredient,  is  readily  recognized  by  the 
addition  of  soda  to  the  movement. 

Benign  Tumors  of  the  Intestines.  King  discusses  benign  tumors  of 
the  intestines,  and  reviews  the  literature  of  this  subject,  covering  the 
fibromata,  myomata,  adenomata,  and  lipomata,  especially  Heurtaux's 
work.  He  mentions  the  fact  that,  out  of  a  total  of  44,054  intraperitoneal 
operations,  benign  tumors  were  found  with  the  followmg  frequency  at 
the  Mayo  clinic: 

Lipoma  of  colon 6 

Fibromyoma  of  mesentery 

f^ibroma  of  mesosigmoid 

Dermoid  cyst  of  mysentery 

Myoma  of  jejxinum 

Fibroma  of  colon 

Retroperitoneal  lipoma 

Polyposis  of  colon 

Papillomata  of  colon 

A  study  of  reported  cases  of  benign  tumors  shows: 

Fibroma 14 

Adenoma 17 

Myoma 45 

Lipoma 29 

Angioma 3 

Teratoma 2 

Fibromyxoma 3 

Neurofibroma 3 

Rhabdomyoma  (malignant)        1 

Fibro-adenoma 2 
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As  regards  location  they  are  distributed  as  follows: 

Duodenum 5 

Jejunum 8 

Ileum 23 

Small  intestine  (not  de.signatedj 11 

Ileocecal  region 3 

Appendix 1 

Colon 22 

Rectum 36 

Intestine  (not  designated) 10 

King''''  states,  in  considering  the  symptoms,  that  Heurtaux  divides 
the  cases  into  three  groups:  First,  the  small  tumors  causing  no 
symptoms,  which  are  found  by  chance  at  operation  or  autopsy; 
second,  larger  tumors  growing  toward  the  serosa  and  causing  little  or 
no  symptoms  except  the  pressure  of  a  tumor;  third,  timiors  causing 
intestinal  disturbances,  which  may  be  (1)  irritative,  or  (2)  partial 
or  complete  obstruction.  In  the  second  class  of  cases  there  may,  in 
some  instances,  be  an  obstruction  from  adhesions  or  from  the  pressure 
of  a  large  tumor.  In  the  third  class  the  symptoms  vary  from  vague 
intestinal  pains,  "indigestion,"  etc.,  to  coliky  attacks,  vomiting,  often 
obstinate  constipation,  which  may  alternate  with  diarrhea.  At  times 
true  obstruction  develops,  which  may  clear  up  spontaneously,  may  be 
relieved  by  purgation  and  enemata,  or  may  require  operation.  Some 
cases  are  characterized  by  a  persistent  diarrhea.  At  times,  l)loody  and 
mucoid  stools  are  passed,  especially  in  the  case  of  a  rectal  tumor.  These 
latter  are  also  characterized  by  tenesmus,  a  sensation  of  a  foreign  body 
in  the  rectum,  and  at  times  the  appearance  of  the  tumor  at  the  anus 
during  defecation. 

The  diagnosis  rests  on  the  above  symptoms  which  generally  appear  as 
follows  (Heurtaux) : 

1.  Rectal  tumor,  which  presents  at  the  anus  or  is  felt  in  the  rectum, 
accompanied  by  tenesmus,  bloody  stools,  (•onsti])atioii,  and  sensation  of 
a  foreign  body  in  the  rectinn. 

2.  Tumor  felt  on  examination  with  mild  indefinite  digestive  symptoms. 

3.  More  or  less  grave  intestinal  disorders,  such  as  i)artial  or  complete 
obstruction,  etc.,  no  tumor  felt  (usual). 

4.  Similar  to  '.],  but  tumor  is  felt  (rare). 

5.  Tumor  only,  no  subjective  symjjtoms  (rare). 

As  can  be  seen  from  the  case-reports  and  from  the  tables,  the  most 
frequent  complication  is  invagination,  which  occurred  twelve  times  in 
Ilcurtaux's  cases  (adenoma  twic(\  myomata  seven  times,  lii)()mata  three 
times)  and  eleven  times  in  the  additional  cases  collected  by  the  authors. 
This  is  a  rare  occurrence  in  the  case  of  a  malignant  tumor  of  the  intes- 
tine, on  account  of  the  different  mode  of  origin  and  growth  of  the  latter. 
Another  eventuality-,  in  the  case  of  pedunculated  tumors  (of  the  rectum 
in  particular),  is  spontaneous  rupture  of  the  jjcdicle  and  expulsion  of 
the  tumor.  Heurtaux  noted  this  occurrence  six  times  (myomata,  three 
times,  and  lipomata  three  times). 

**  Surgery,  Gynecology  and  Obstetrics,  1917,  rxv,  69. 
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Surgical  Treatment  of  Enterocolonic  Diarrhea.  Gant/'^  in  a  concise 
article  on  this  subject,  discusses  the  whole  question,  preferring  an  etio- 
logical classification  to  that  ordinarily  employed.  He  would  discuss  it 
under  the  heading  of  catarrhal,  tuljercuious,  syphilitic,  gonorrheal,  and 
amebic,  bacillary,  balantidic,  flagellate,  coccidic,  and  helminthic,  colitis 
and  enterocolitis.  Catarrhal  enterocolitis  he  believes  will  usually  yield 
to  medical  treatment,  but  does  not  hesitate  to  use  appendicostomy  in 
difficult  cases.  In  syphilitic  cases,  a  necessity  for  radical  operation  often 
arises,  and  the  author  makes  the  statement  that  salvarsan  and  anti- 
specific  medication  is  valueless  when  the  intestinal  mucosa  is  extensively 
ulcerated  or  the  bowel  stenosed.  Colonic  irrigation,  using  4  per  cent, 
argyrol  or  2  per  cent,  ichthyol  solution,  is  recommended  for  gonorrheal 
enterocolitis.  For  the  amebic  form  of  the  disease,  the  author  considers 
that  the  severe  forms  are  rarely  cured  without  surgery,  and  that  appen- 
dicostomy and  cecostomy  are  of  great  value  in  that  condition.  Ichthyol, 
2  per  cent.,  and  hydrogen  peroxide,  5  per  cent.,  are  his  choice  for  irri- 
gating fluids.  In  the  discussion  of  bacillary  colitis,  the  author  states 
that  serums  are  not  effective  in  the  presence  of  mixed  infection,  or  when 
the  intestine  is  distorted  with  ulcers,  fistula,  or  stricture. 

Under  the  subject  of  tuberculous  enterocolitis  the  author  states  that 
surgical  intervention  is  indicated  in  bowel  tuberculosis  when  other  meas- 
ures fail,  infection  is  virulent,  hemorrhages  frequent,  diarrhea  exhausting, 
the  patient's  strength  is  becoming  rapidly  depleted,  and  when  there  is 
complicating  perforation,  peritonitis,  stricture,  abscess  or  fistula.  Opera- 
tive interference  is  contraindicated  when  the  sufferer  is  dying  from  pul- 
monary tuberculosis  or  tuberculosis  elsewhere. 

Obstructive  enterocolonic  diarrhea  may  be  due  to  the  following  lesions: 
Loose  evacuations,  or  alternating  diarrhea  and  constipation,  congenital 
deformities,  extra-intestinal  pressure,  stricture,  tumors,  foreign  bodies, 
intestinal  calculi,  fecal  impaction,  adhesions,  angulation,  diverticulitis, 
pericolic  membrane,  sacculations,  diseased  mesentery,  voh'ulus,  kinks, 
hernia,  invagination,  procidentia  recti,  enteroptosis,  colonic  dilatation, 
enterospasm,  parasites,  hypertrophy  of  O'Beirne's  sphincter,  the  rectal 
valves,  or  levator  ani,  sphincter  muscles,  coccygeal  deviations  and  ano- 
rectal affections. 

The  various  surgical  measures  used  in  combating  these  conditions  are 
discussed  in  this  article.  , 

Palpation  of  the  Cecum.  Pron,*'^  who  has  contributed  many  studies  on 
the  physical  examihation  of  the  abdomen,  gives  his  conclusions  of  the 
study  of  the  })alpation  of  the  cecum  in  12,3  subjects.  This  study  has 
escaped  the  majority  of  internists,  and  is  of  the  greatest  importance. 
Pron  says  that  it  was  palpable  in  about  50  per  cent.,  and  it  was  tender 
in  others,  there  being,  in  all,  63  per  cent,  in  which  the  cecum  was 
abnormal.  It  varies  in  shape,  position,  and  consistency  in  the  same 
subject  at  different  hours,  but  the  author  claims  that  there  was  a  direct 
relationship  between  the  pain  induced  in  the  cecum  and  abnormal  con- 
s' Journal  of  the  American  Medical  Association,  November  10,  1917,  Ixix,  1G03. 

68  Bull,  dc  rAcadcmie  de  Medecine,  Paris,  February  5,  1918,  p.  119. 
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ditions  of  the  liver.    In  50  patients  with  some  form  of  Hver  condition, 
the  cecum  was  palpable  or  painful  in  32. 

The  Reviewer  takes  issue  with  the  author  that  a  palpable  cecum  is 
necessarily  a  pathological  one. 

In  every  case  he  attempts  to  elicit  the  contour  of  the  cecum  by  phy- 
sical examination  and  it  is  surprising  in  how  many  cases  it  can  be  elicited. 
In  72  out  of  108  gastric  cases  in  which  the  stomach  was  found  diseased, 
abnormal  conditions  were  found  in  the  cecum.  The  author  argues,  there- 
fore, that  a  palpable  or  tender  cecum  should  attract  attention  to  the 
liver  or  stomach.  He  further  contends  that,  even  during  constipation, 
sounds  are  heard  indicating  to  his  mind  the  possibility  of  a  secretion 
produced  by  the  cecum  itself. 

(In  many  cases,  especially  with  the  habitus  asthenicus,  the  cecum  is 
readily  palpable.  Not  infrequently  the  tenderness  elicited  is  over  the 
inferior  iliac  plexus  and  can  be  found  on  the  other  side  as  well.  More 
important  is  the  fact  that  the  material  is  dough-like  or  increased  in  con- 
sistence rather  than  liquid.  The  explanation  of  constipation,  with  liquid 
rales  in  the  cecum,  is  to  be  found  in  the  fact  that  the  constipation  is  not 
cecal  but  lower  down  in  the  bowel.) 

Chronic  Colitis.  De  Pury''^  discusses  the  importance  of  intestinal  dis- 
turbances back  of  chronic  appendicitis.  In  this  article  he  points  out 
the  fact  that  many  instances  of  chronic  intestinal  trouble  are  ascribed  to 
chronic  appendicitis.  In  fact,  the  simple  removal  of  the  appendix  is 
liable  to  leave  the  main  source  of  the  trouble  behind.  In  the  great 
majority  of  cases,  the  cecum  is  diseased  as  well;  of  special  frequency 
is  perityphlitis  with  dilatation  of  the  cecum  and  chronic  appendicitis. 
With  this  is  often  associated  some  constriction  of  the  colon  below^  the 
hepatic  flexure,  with  inflammatory  lesions  and  aflhesion  formation.  In 
fact  this  is  usually  where  the  trouble  starts,  bringing  into  play  appen- 
•  (Ileitis,  or  even  cholecystitis,  pancreatitis,  gastric  or  duodenal  ulcer,  and 
even  favoring  renal  and  intestinal  disturbances,  such  as  general  atony. 
Perityphlitis,  aside  from  chronic  appendicitis,  demands  operation  when- 
ever the  syndrome  of  pain,  constipation,  and  auto-intoxication  exists. 
The  author  attenii)ts,  by  means  of  plastic  operations,  freeing  adhesions, 
reducing  the  stagnation,  to  correct  the  condition.  Uncontrollable  vomit- 
ing, and  various  other  conditions  may  be  due  to  reverse  peristalsis. 

Constipation.  Under  the  title  of  "  Habitual  Constipation,"  Thaysen^" 
has  written'  a  series  of  articles  dealing  with  this  condition,  and 
describes  a  clinical  and  roentgenological  study  of  habitual  constipation. 
He  distinguishes  the  digestive  disturbances  which  are  more  or  less 
dependent  on  chronic  constipation,  and  in  which  the  dyspepsias  subside 
with  a  cessation  of  the  constipation.  For  instance,  pains  after  ^eating 
and  cardialgia  were  noted.  In  fact,  cardialgia  was  noted  in  73  per 
cent,  of  the  women  and  35  per  cent.  t)f  thejnen.  The  female  stomach  is 
more  liable  to  react  to  ptosis  and  the  male  stomach  to  secretory  dis- 
turbances.    Habitual  constipation,  according  to  this  author,  usually 

M  Prcsse  Mcdicale,  October  27,  1917,  No.  43,  vii,  337. 
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becomes  installed  between  the  ages  of  fifteen  and  twenty.  In  150  cases 
of  gastric  ulcer,  109  had  a  history  of  chronic  constipation,  but  it  was 
never  so  regular  or  persistent  as  in  the  colon  cases.  The  regular  hygienic 
methods  are  recommended  for  its  removal. 

Thaysen,''!  jn  another  article,  discusses  rectal  constipation.  It  is 
emphasized  that  those  forms  of  chronic  constipation  accompanied  by 
pain  are  to  be  found  usually  in  the  ascending  colon.  In  fact,  it  is  this 
form  which  usually  gives  rise  to  the  diagnosis  of  chronic  appendicitis. 
In  11  out  of  112  cases  of  chronic  constipation,  appendectomy  had  been 
done,  and  without  benefit  to  any  of  them.  When  there  is  associated 
rectal  constipation  or  trouble  of  the  descending  colon,  there  is  usually 
left-sided  tenderness  on  physical  examination.  In  only  6  cases,  however, 
did  the  pain  assume  the  character  of  actual  colic.  In  many  instances  the 
pains  of  habitual  constipation  are  ascribed  to  gynecological  disturb- 
ances. 

An  interesting  observation  is  the  fact  that  in  an  examination  of  6 
healthy  persons,  both  roentgenologically  and  digitally,  there  was  found 
to  be  some  material  in  the  rectum.  The  accumulating  feces  could  stay 
eight  hours  in  the  day,  and  fifteen  hours  including  the  night,  without 
inducing  a  desire  for  defecation.  This  would  suggest  that  it  was  not 
merely  the  contact  with  the  rectal  mucosa  which  initiated  defecation, 
but  rather  that  It  proceeds  from  the  central  nervous  system.  In  no 
case  of  rectal  constipation  was  the  sphincter  abnormally  contracted. 

The  Use  of  Magnesium  Sulphate  Solutions  in  the  Treatment  of  Spastic 
Contractions  oi  the  Colon.  Soper^'-  discusses  the  application  of  solutions 
of  magnesium  sulphate  on  the  principle  elucidated  by  Maltzer,  namely, 
that  magnesium "  sulphate,  whether  applied  locally  or  administered 
intravenously,  produced  inhibition  of  peristalsis.  The  deduction  fol- 
lowed that  the  same  salt  applied  locally  should  be  followed  by  a  reduc- 
tion of  hypertonicities  in  that  particularly  segment  of  the  bowel.  There 
were  2000  cases  of  constipation  studied,  many  of  which  showed  con- 
tractures in  the  distal  half  of  the  colon;  240  cases  were  treated  by  the 
direct  application  of  magnesium  sulphate  to  the  contracted  segment 
through  the  sigmoidoscope. 

The  results  were  very  satisfactory,  many  obstinate  cases  being  appar- 
ently restored  to  normal  colonic  function.  Enemata  of  3  ounces  of 
saturated  solution  of  magnesium  sulphate  were  found  to  be  very  effica- 
cious in  postoperative  abdominal  distention.  Some  time  ago  INIeltzer 
suggested  the  use  of  magnesium  sulphate  25  per  cent,  solution  through 
the  duodenum  in  gall  duct  obstructions.  Soper  used  the  sigmouloscope 
bv  which  he  claims  no  one  would  doubt  the  existence  of  a  spastic  form 
of  constipation.  In  fact,  the  whole  trend  of  the  study  of  constipation 
seems  to  be  toward  the  increasing  recognition  of  the  frequency  of  the 
spastic  form  of  the  disease.  In  cases  in  which  the  contraction  is  beyond 
the  sigmoidoscope,  diagnosis  is  made  by  the  subjective  symptoms,  the 
characteristic  fragmentary  feces,  combined  with  a  strongly-contracted, 
palpable,  tender  descending  colon  or  sigmoid  loop.    The  .r-ray  diagnosis 

"1  Ugeskrift  f.  Larger  Copenhagen,  August,  1917,  p.  1439. 
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is  extremely  doubtful,  according  to  the  author,  although  I  can  recall 
how  the  first  researches  were  made  by  Holzknecht  and  others  largely 
through  the  .r-rays.  An  obstinate  form  of  constipation  results  from  the 
combined  contractures  and  dilatations,  e.  g.,  (a)  atony  of  the  rectum 
and  sigmoid  associated  with  contracture  of  the  descending  colon;  (6) 
contraction  at  the  rectosigmoidal  angle  and  atony  of  the  sigmoid  loop; 
(c)  contracture  at  the  splenic  flexure  and  descending  colon  and  atony  of 
the  cecum. 

Applied  directly  to  the  contractures,  the  action  of  magnesium  sulphate 
was  as  follows  in  240  cases: 

(1)  A  saturated  solution  was  found  most  efficient. 

(2)  The  solution  was  applied  by  means  of  cotton  applicators  through 
the  sigmoidoscope  (knee-chest  position).  A  characteristic  deep  pink 
color  of  the  mucosa  is  observed  within  10  to  20  seconds. 

(3)  Mild  contractures  disappear  wuthin  a  few  seconds;  moderate  con- 
tractures require  a  minute  or  two.  Strong  spasms  require  a  series  of 
applications  to  produce  relaxation. 

In  the  treatment  of  obstinate  constipation  of  this  class,  80  patients 
were  treated  by  applications  lasting  from  10  to  30  treatments  given 
every  second  or  third  day,  OS  were  apparently  restored  to  normal  colon 
function;  5  cases  were  accompanied  by  inflammatory  findings,  in  which 
the  treatment  was  ineffectual .  In  7  cases,  the  contractures  were  over- 
come, but  normal  colon  function  was  not  resumed.  Purgatives  and 
water  enemata  are  interdicted  as  they  increase  the  tendency.  Oil 
enemata,  however,  may  be  used  in  conjunction  with  the  treatment. 
Cases  in  which  the  contractures  are  beyond  the  reach  of  the  sigmoido- 
scope are  treated  by  the  introduction  of  a  soft  rubber  catheter  through 
the  sigmoid  tube  and  the  injection  of  two  ounces  of  the  magnesium 
suli)late  solution. 

In  jjostoperative  distention,  the  author  recommends  the  use  of  mag- 
nesium sulphate  solutions  as  follows:  Three  ounces  of  a  saturated  solu- 
tion of  magnesium  sulphate  is  introduced  by  means  of  a  rectal  tube 
passed  three  or  four  inches  into  the  bowel,  elevating  the  hips  wherever 
[)ossible,  and  having  it  remain  as  long  as  })Ossible.  This  ])rocedure  may 
be  repeated  every  day,  or  several  times  a  day  if  desirable.  Not  only  is 
there  fiatus,  and  fecal  material,  but  a  pronounced  absence  of  griping 
and  increased  tenesmus. 

The  author's  conclusions  are  as  follows: 

(1)  Sj)astic  contractures  of  the  bowel  or  lower  colon  are  etiological 
factors  in  many  cases  of  chronic  constipation. 

(2)  These  contractures  are  the  result  of  disturbances  in  (the  mechan- 
ism) Meltzer's  law  of  contrary  innervation. 

(3)  A  saturated  solution  of  magnesium  suli)hate  ai)i)lied  locally  to 
the  contracted  segment  jjrodnces  a  relaxation.  UejH'ated  ai)pIi(ations 
finally  overcome  the  si)asticity  and  permit  the  restoration  of  normal 
colonic  function. 

(4)  Contractures  in  tlie  rectum  and  lower  sigmoid,  with  accompany- 
ing dilatation  of  the  colon,  are  found  in  many  cases  of  j)()stoi)erative 
abdominal  distention.    Magnesium  sulphate  enemata  are  very  efficacious 
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in  relaxing  the  contractures,  and  thereby  reHeving  the  distention  and 
gas  pains. 

(5)  Enemata  of  magnesium  sulphate  are  also  very  useful  in  partial 
organic  obstructions  in  the  rectum  and  lower  colon,  inasmuch  as  they 
relax  accompanying  muscular  contractions  without  stimulating  peristalsis. 

(6)  Magnesium  sulphate  solution,  applied  by  means  of  the  cotton 
applicator,  greatly  facilitates  the  introduction  of  the  sigmoidoscope. 

Amebic  Dysentery.  Amp^biabis.  Carnot  and  Turquety'^''  gi\e  a  thor- 
ough resume  of  exotic  diseases,  the  principal  one  of  which  is  amebiasis. 
This  subject  is  particularly  opportune,  and  this  article  is  reviewed  in 
detail  because  of  its  great  importance  at  the  present  time.  The  article 
is  easily  one  of  the  best  which  has  yet  appeared.  Amebiasis  has  under- 
gone marked  extension  in  France  owing  not  merely  to  the  fact  that 
many  of  the  French  soldiers  have  been  stationed  in  infected  countries 
(Morocco,  Dardanelles,  Macedonia),  but  also  by  the  fact  that  the  pres- 
ence of  colonial  troops  previously  infected  have  produced  a  spread  of 
the  disease.  The  following  are  the  important  points  regarding  its  diag- 
nosis and  treatment: 

The  examination  of  the  movements  alone  will  demonstrate  the  pres- 
ence of  ameba.  They  are  to  be  found  during  the  crises  of  dysenter\'  and 
between  the  crises. 

(a)  During  the  crises  but  little  fecal  material  is  discharged,  the 
material  being  mainly  mucus  tinted  with  blood.  The  examination  shows 
many  erythrocytes,  leukocytes  (especially  eosinophiles)  and  bacteria. 
It  is  at  this  period  that  the  search  for  pathogenic  ameba  should  he  made  and 
the  stoools  shovld  he  examined  immediately  after  their  emission,  or  placed 
in  a  stove  at  37°  C,  inasmuch  as  the  organism  is  very  sensitive  to  cold, 
is  rapidly  killed  and  very  soon  loses  its  motility,  a  characteristic  which 
it  is  important  to  demonstrate.  They  can  also  be  examined  in  fixed 
preparations  stained  with  iron  hematoxylin  and  eosin,  after  the  so-called 
moist  fixation  of  Bouin.  The  fresh  preparations  are  studied  between 
warm  slides  and  cover-glasses,  or  on  a  warm  stage. 

The  entameba  histolytica  has  the  following  characteristics: 

(1)  The  ameba  is  a  protoplasmic  mass  of  large  size  (25  to  50  fx). 

(2)  It  is  very  mobile,  putting  forth  numerous  pseudopods,  moving 
with  considerable  rapidity,  completely  displacing  its  contents. 

(3)  It  is  definitely  differentiated  into  a  granular  endoplasm  and  a 
hyaline  ectoplasm,  the  endoplasm  having  a  light  yellowish  or  greenish 
tint. 

(4)  Finally,  the  important  characteristic,  included  in  its  endoplasm 
are  erythrocytes,  often  numerous. 

These  characteristics  differentiate  it  from  the  so-called  ameba  coli, 
or  non-pathogenic  ameba  in  man,  inasmuch  as  the  latter  is  poorly 
motile,  does  not  contain  red  cells,  and  the  distinction  between  the  endo- 
and  ectoplasm  is  not  so  pronounced. 

(6)  Betiveen  the  crises,  at  this  stage  the  movements  are  solid  or  pasty, 
and  the  ameba  are  rarely  found  as  such.    But  the  cysts  are  to  be  looked 

"  Paris  Medical,  Deccmtwr  1,  1917. 
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for.  The  technic  employed  is  to  place  a  small  amount  of  the  colon  mucus 
from  the  outside  of  the  movement  between  a  slide  and  cover-glass,  and 
stain  it  with  Gram's  liquid.  Furthermore,  it  might  be  recalled  that  the 
cysts  are  preserved  in  formalin. 

The  cysts  may  be  made  more  ahvndant  in  the  stools  ihr oil gli  the  emjAoy- 
ment  of  yurgatires,  the  use  of  irritating  enemas,  such  as  the  iodine  iodide 
mixture  {Mauto)  or  by  an  i utravenovs  injection  of  cyanide  of  mercury 
(Ravavt). 

The  following  are  the  essential  characters  of  the  cysts: 

(1)  The  dysenteric  cysts  are  small  (fresh,  and  unfixed  they  measure 

10  to  15  m). 

(2)  They  have  four  nuclei. 

(3)  The  cyst  is  moderately  refractive,  its  enveloping  membrane  being 
very  thin. 

(4)  Finally,  it  contains  very  refractive  chromidium  rods. 

These  characters  are  opposed  to  those  of  the  ameba  coli  which  is 
larger  (15  to  25  /x),  has  eight  or  more  nuclei,  a  much  thicker  membrane, 
is  in  general  more  refractive  and  without  chromidium. 

In  the  chronic  form  of  the  disease,  it  is  not  infrequent  to  find,  asso- 
ciated with  the  cysts,  the  ameba  of  the  form  of  the  so-called  PI  tetra- 
gena,  larger  than  the  E.  histolytica  (20  to  25  m)  with  protoplasm  poorly 
defined,  and  rarely  containing  red  cells.  According  to  Mathis  and 
Mercier,  it  is  the  form  characteristic  of  the  chronic  period;  according 
to  Deuling,  it  is  simply  a  senile  form  of  the  ameba.  Culture  of  the  organ- 
isms has  been  realized  (Cunning,  Law  and  Lewis,  Lesage,  Gauducheau, 
Noc),  while  experimental  reproduction  (especially  with  the  dog,  rabbit, 
and  cat)  is  easy. 

In  this  war,  authors  at  the  front  have  signalled  the  association  of 
amebiasis  with  bacillary  dysentery,  leading  to  considerable  confusion. 
This  association,  indicated  by  Dopter,  has  been  seen  at  the  front  by 
Kavaut  and  Krolunitsky,  Fresseinger  and  Leroy,  Roussel,  Brule,  Barat. 
A.  P.  Marie.  The  isolation  of  the  bacilli  and  the  agglutination  reaction 
in  the  blood  justify  the  diagnosis  of  bacillary  dysentery,  but  the  failure 
of  treatment  led  to  a  search  for  ameba  which  were  found  in  abundance. 
Other  parasites  are  frequently  associated,  most  often  the  flagellates, 
lamblia,  trichomonas,  and  occasionally  round  worms. 

Clinical  Forms  of  Amebic  Dysentery.  The  important  point  to 
remember  is  that  amebic  dysentery  is  a  chronic  disease  with  acute  exacerba- 
tions; this  is  opposed  to  bacillary  dysentery  which  is  an  acute  infection. 
In  many  instances  amebic  dysentery  is  a  chronic  diarrhea  and  not  a  true 
dyscutrry.  On  the  other  hand,  there  are  tA-pes  of  the  disease  which  are 
fulminating  and  chokTiform,  the  so-called  "  type  suraigue  "  of  the  French. 

Several  methods  of  diagnosis  have  been  described,  namely,  the  recto- 
scopic  examination  (Bensaude,  Carles  and  Froussard)  in  which  ecchy- 
moses,  ulcerations,  polyps,  occasionally  false  meml)ranes,  polymorphous 
lesions  are  found.  In  fact,  the  jiassage  of  the  i)roctosc(>pe  higher  than 
13  cm.  frctni  the  rectum  is  oft(>n  impossible,  owing  to  the  edema  and 
induration  of  the  intestinal  walls,  as  well  as  the  spasm  provoked  by  the 
ulceration. 
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Florand  and  Beiisaude  have  also  attempted  to  study  these  lesions  by 
radioscopic  exaininaiion  and  point  out  their  characteristics  as  shown  on 
the  screen  after  the  injection  of  bismuth  lavements.  The  liquid  rapidly 
ascends  the  rectum  and  iliac  colon — without  distending  either — in  the 
form  of  a  thin,  ribbon-like  column;  it  continues  to  ascend  in  short  suc- 
cesive  bounds  like  mercury  ascending  a  thermometer.  The  image  of  the 
rectum  is  practically  always  abnormal,  being  either  a  narrow  cylinder 
or,  again,  in  severe  cases,  the  picture  gives  the  impression  of  an  absence 
of  the  superior  portion,  as  if  it  had  been  amputated.  The  iliac  colon  is 
likewise  shown  as  a  narrow  band,  and  rigid,  like  a  cylinder.  In  this  same 
paper  are  discussed  the  visceral  complications  of  this  disease. 

Treaiment.  The  specific  treatment  is,  of  course,  ipecac  and  its  alka- 
loid, emetine.  Chaufi'ard  believes  that  the  daily  dose  of  0.04  gram  is 
small,  and  that  the  dose  can  be  pushed  to  0.08  to  0.12  gram  per  day. 
However,  even  in  the  smaller  dose,  a  few^  deaths  have  been  reported. 
Escomel,  in  the  countries  where  this  disease  has  been  endemic,  has  been 
able  to  cure  all  the  abscesses  without  puncture.  He  gives  a  first  series 
of  thirty  injections  of  0.04  gram,  then,  after  ten  days  of  rest,  a  second 
series  of  ten  hypodermics;  0.08  gram  per  day  for  three  days;  0.06 
gram  from  the  fourth  to  the  seventh  day;  0.04  gram  from  the  seventh 
to  the  tenth  day. 

The  double  iodide  of  emetine  and  bismuth  has  given  very  encouraging 
results.  Three  doses  of  6  centigrams  per  day  for  twelve  days  is  the 
method  employed.  The  phenomena  of  intolerance  are  considerably 
lessened  by  the  employment  of  keratin-coated  capsules. 

Salrarson  has  also  been  used  in  this  disease.  Ravaut  and  Krolunitsky 
use  in  their  treatment  the  so-called  emetine-arsenic  cure  giving,  in  the 
acute  form,  10  intravenous  injections  of  0.3  gram  of  neosalvarsan,  and 
leaving  between  each  injection  an  interval  of  two  days,  during  which 
0.02  to  0.06  gram  of  emetine  is  injected  daily.  The  author  sterilizes 
his  cyst-carriers  by  the  use  of  0.05  gram  of  neosalvarsan  in  keratin- 
coated  capsules  twice  a  day  for  ten  days.  Mention  is  also  made  of  the 
use  of  antiseptic  irrigation  of  the  colon,  or  the  typical  application  of 
either  10  per  cent,  silver  nitrate,  or  potassium  permanganate,  0.2  per 
cent.  Furthermore,  twice  daily  the  insufflation  with  pure  oxygen  gas 
has  caused  adisappearance  of  both  the  ameba  and  the  cysts  from  the  stools. 

Chronic  Enteritis  in  Amebiasis.  Mouriquand  and  Deglos''^  dis- 
cuss the  enteritis  accompanying  amebiasis.  Many  of  the  points  in  their 
paper  are  covered  by  those  described  by  Carnot  and  Turguety.  How- 
ever, there  are  a  number  of  points  which  are  worthy  of  consideration. 

These  authors  describe  three  varieties  of  chronic  intestinal  manifesta- 
tions of  amebiasis: 

(1)  The  first  variety  in  which  the  diarrhea  predominates.  It  almost 
always  precedes  the  second  variety.  It  indicates  involvement  of  the 
small  intestine. 

(2)  In  the  second  group,  tlie  whole  tract  is  involved,  but  the  small 
intestine  reacts  less,  and  the  involvement  of  the  large  bowel  becomes  more 

''*  Paris  Medical,  December  1,  1917,  No.  48,  p.  445. 
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pronounced.     It  is  accompanied  by  creamy  and  pasiy  stools  and  not 
'waiery  movemenis. 

(3)  In  the  third  variety,  the  large  bowel  is  ■predominatingly  at  fault. 
The  movements  being  typical  of  mucus  coHtis. 

First  Type  Diarrhea.  The  patient  enters  the  hospital  with  a  rebel- 
lious diarrhea,  4  or  5  movements  a  day,  or  more,  over  a  long  time, 
movements  which  exhaust  the  patient  and  produce  emaciation.  The 
movements  are  of  black  or  brown  liquid,  often  deep  green,  more  rarely 
light  yellow.  They  contain  considerable  liquid,  fetid,  but  never  as  fetid 
as  the  ])utrid  diarrhea  coming  from  the  putrefaction  of  meat.  In  a  glass, 
the  liquid  movement  deposits  considerable  sediment.  The  reaction  is 
more  often  neutral,  or  acid,  than  alkaline.  Occasionally,  there  is  a  posi- 
tive occult  blood  reaction.  ^Microscopically,  granular  debris,  cellulose, 
and  fat,  with  a  rich  bacterial  flora  are  present. 

dinically,  the  patient  shows  the  following  characteristics:  Appetite 
poor,  tongue  coated,  hepato-intestinal  intoxication,  great  emaciation, 
often  a  little  distention  of  the  abdomen,  and  some  tenderness  on  palpa- 
tion over  the  region  of  the  small  bowel  and  the  line  of  the  colon.  Often 
slight  congestion  of  the  liver,  which  may  be  somew^hat  enlarged  and 
tender  on  ])alpation.  The  urine  is  ccmcentrated,  containing  a  small 
amount  of  urobilin,  and  considerable  scatoxyl  and  indoxyl.  This  form 
may  persist  for  a  long  time,  or  may  change  to  the  second  type. 

Second  Type.  Creamy,  pasty  stools,  or  stools  "en  puree."  These 
three  charac-teristics  are  the  essential  points  regarding  the  movements, 
which  may  be  more  or  less  liquid,  more  or  less  creamy  or  thick,  varying 
in  color  from  black,  green,  or  brown,  to  even  a  light  yellow.  The  sur- 
face of  the  movements  is  nearly  always  glazed  w4th  an  abundance  of 
mucus.  It  is  hi  these  stools  that  ameba  and  their  cysts  are  most  often 
encountered.  The  ])atient  has  almost  always  2  to  4  stools  in  twenty- 
four  hours.  Not  infrecjuently  the  movements  are  foamy,  owing  to  the 
presence  o1  fermentative  diarrhea  due  to  the  farines  and  vegetables,  readily 
recognizable  })y  their  microscopical  characters.  Microscopically,  the 
food  debris,  less  frequently  tlian  the  former  variety,  shows  globules  of 
fat,  fatty  acid  crystals,  and  also  ( 'harcot-Uobin  crystals,  as  well  as  orange 
crystals  of  hematoidin. 

Clinically,  the  patient  is  more  at  repose,  less  exhausted  than  in  the 
first  tyi)e.  The  ai)petite  and  tongue  may  be  almost  normal.  Functional 
troubles  are  more  ai)])arent.  distention  of  the  abdomen,  a  sense  of 
discomfort  and  distress,  false  calls  to  stool  after  eating,  tenderness  on 
palpation  along  the  colon,  particularly  the  ascending  colon,  reflex  con- 
traction of  the  colon  on  palpation.  The  liver  is  normal,  occasi(mally 
enlarged,  but  goes  down  under  intensive  treatment  with  emethie.  The 
si)leen  is  normal  excei)t  when  malaria  is  associated,  which  is  not  rare. 
The  urine  more  closely  approximates  normal  and  contains  less  urol)ilin, 
scatoxyl.  etc. 

Third  T II fie.  Stools  of  the  form  of  mucous  colitis  in  ribbons.  Diarrhea 
and  constipation  may  alternate.  The  movements  are  soft,  compact, 
and  the  whole  mass  has  a  glistening  aspect,  due  to  the  Ultimate  asso- 
ciation of  tnucus.  Occasionally,  small  parcels  of  mucus  are  seen  on  the 
surface,  but  packets  of  mucus  and  false  membranes  are  never  found. 
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The  reaction  of  Triboulet  by  the  rose  reaction  shows  improvement  in 
hepatic  and  hitestinal  function,  there  being  a  more  complete  transforma- 
tion of  biHnibin  into  stercobiUn. 

Prognosis.  The  first  variety  will  frequently  result  hi  a  rapid  reduc- 
tion in  the  nervous  resistance  of  the  patient  and  emaciation;  in  the 
last  two,  the  general  health  is  better  conserved.  If,  however,  there  is  a 
reversion  to  the  first  type,  a  rapid  depreciation  can  occur,  but  in  nearly 
all  cases  the  patient  is  in  for  a  prolonged  illness.  The  possibility  of  a 
liver  complication  must  be  always  entertained. 

Diagnosis.  The  microscopic  diagnosis  has  been  discussed  in  the 
previous  paper.  The  differential  clinical  diagnosis,  however,  is  of  im- 
portance, and,  on  this  subject,  the  authors  have  the  following  to  say: 

Mucomembranous  colitis  with  its  habitual  constipation  punctuated 
with  diarrheal  attacks,  its  packets  of  mucus  and  false  membranes  in 
no  way  resembles  amebic  dysentery.  In  the  chronic  forms  of  enteritis, 
however,  where  repeated  examinations  fail  to  disclose  the  ameba,  the 
state  of  gastric,  pancreatic,  and  hepatic  function  should  be  investigated. 
The  microscopic  character  of  the  movements  will  throw  considerable 
light  on  this  question.  Certain  forms  of  uremic  diarrhea,  and  diarrheas 
following  convalescence  of  typhoid  and  paratyphoid  may  prove  confusing. 
In  another  group  of  cases  where  the  nutrition  is  poor,  the  possibility  of 
intestinal  tuberculosis  will  be  entertained,  but  in  the  latter  the  pasty, 
creamy  stools,  and  the  characteristic  stools  of  the  third  type  are  not 
seen;  furthermore,  the  diarrhea  is  continuous.  The  movements  are 
more  liquid,  often  following  meals,  and  give  the  patient  no  relief  from 
abdominal  discomfort,  such  as  is  often  enjoyed  by  old  amebiasis  cases. 
The  association  of  bacillary  dysentery  must  also  be  entertained,  but  there 
is  an  absence  of  intestinal  sequels  after  bacillary  dysentery  (B.  of  Flexner) 
which  is  opposed  by  the  frequence  of  these  findings  in  chronic  amebiasis. 
Differentiation  must  also  be  made  of  other  intestinal  parasites,  lamblia, 
trichomonas,  tricocephalus,  and  even  an  enteritis  seen  in  certain  forms 
of  malaria. 

Hewlett,  in  discussing  troi)ical  diseases,  mentions  i)articularly  the 
conclusions  of  Knowles  and  Cole  on  entamebic  cysts  based  on  a  series 
of  3000  observations  of  50  patients.  Their  conclusions  are  summarized 
as  follows: 

(1)  Throughout  the  examination  of  52S  stools  for  entameba,  we  con- 
stantly found  difficulty  in  deciding  between  E.  coli  and  E.  histolytica. 
The  diagnosis  for  a  given  patient  might  vary  from  day  to  day  as  regards 
the  type  of  cysts  prevalent,  while  the  presence  of  the  ameba  was  also 
decidedly  intermittent.  Ameboid  forms  resembling  E.  histolytica  were 
found  in  patients  who  denied  all  histtiry  of  dysentery,  while  cysts  of  E. 
coli  might  be  the  prevailing  type  of  organism  in  cases  of  acute  dysentery, 
which  were  still  passing  blood  and  mucus.  If  different  species  exist, 
then  they  are  usually  simultaneously  present  in  both  acute  and  con- 
valescent dysentery  cases. 

(2)  1,  2,  4  and  S  nucleate  cysts  are  present  in  both  dysentery  and 
non-dysentery — although  the  prevalent  t>pe  of  each  is  different.  This 
finding  is  not  inconsistent  with  the  view  that  entamebic  species  are,  in 
reality,  one  and  the  same  thing,  and  that  amebic  dysentery  is  due  to  a 
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single  protozoal  organism,  usually  present  as  a  harmless  commensal, 
but  able,  under  certain  conditions,  to  waken  into  pathogenicity. 

(3)  The  differences  between  the  ameboid  forms  of  entamebic  species 
are  relative,  subject  to  variation,  and  not  absolute. 

(4)  1,  2,  4  and  8  nucleate  cysts  are  met  with  in  both  E.  coli  and  E. 
histolytica  infections.  It  is  already  admitted  by  many  authorities  that 
E.  histolytica  may  form  an  8  nucleate  cyst. 

(5)  There  is  no  differentiation  between  the  species  as  regards  size  of 
cysts. 

(G)  The  differences  in  nuclear  detail  between  the  species  E.  coli, 
E.  minuta,  and  E.  histolytica  are  not  inconsistent  with  the  view  that  the 
latter  two  "species"  are  the  less  adult  forms  of  the  former. 

(7)  The  "species"  show  no  distinctive  difference  as  regards  contour, 
glycogen  content,  vacuolation,  and  presence  of  "chromidial  rods"  in 
the  cysts. 

(8)  E.  tetragena  is  usually  regarded  as  identical  with  E.  histolytica, 
and  our  results  confirm  this  view.  E.  minuta  is  usually  regarded  as  the 
pre-cyst  of  E.  histolytica,  whereas  we  have  found  minuta  forms  asso- 
ciated with  both  E.  coli,  and  E.  histolytica.  When  the  prevalent  type 
of  organism  was  E.  minuta,  it  was  commonly  in  association  with  8 
nucleate  cysts  and  resembled  E.  coli. 

(9)  We  believe  that  these  "different  species"  are  all  one  and  the  same 
organism.  We  suggest  that  the  name  Entameba  coli  commimis  should 
replace  the  terms  E.  coli,  E.  histolytica,  E.  minuta,  E.  tetragena,  etc. 

(10)  E.  coli  communis  is,  then,  the  common  entameba  of  the  human 
intestine,  is  usually  non-pathogenic,  but  liable  on  occasion  to  become 
pathogenic,  and  to  cause  the  lesions  of  dysentery  and  amebiasis.  The 
determination  of  the  total  ameba  count,  together  with  that  of  the  ]irev- 
alent  type  of  ameboid  or  encysted  form  present,  will  enable  the  observer 
to  state  (a)  whether  the  ameba  is  in  its  pathogenic  state  or  otherwise; 
(6)  what  is  the  patient's  progress  from  day  to  day;  and  (c)  whether  the 
convalescent  is,  or  is  not,  a  possible  carrier. 

Full  details  are  given  in  the  paper,  which  is  illustrated  with  a  inmiber 
of  beautifully  colored  plates. 

Entameba  Histolyiica  Carriers  Treated  with  Emetixe- 
BisMUTH  Idodide.  Lllic  and  Sheppheard^^  discuss  the  treatment  of 
the  carriers  of  the  E.  histolytica  with  the  emetine-bismuth  idodide:  104 
cases  were  treated  in  a  special  ward.  They  were  given  the  drugs  in 
keratin  or  salol-coated  tablets,  in  doses  of  3  grains  a  day,  for  12  con- 
secutive days  without  any  other  treatment.  A  patient  was  considered 
cured  when  a  half-dozen  tests,  over  a  period  of  not  less  than  seven 
weeks  from  the  termination  of  the  treatment,  were  negative.  From 
these  studies  it  was  evident  (1)  that  carriers  that  do  not  have  injec- 
tions of  emetine  hydrochloride  were  cured,  in  78  per  cent,  of  cases,  by 
2  courses  of  the  salol-coated  pills;  (2)  that  72.8  per  cent,  of  those  who 
have  had  emetine  injections  were  cured  by  two  courses  of  salol  pills. 
Another  series  received  keratin-coated  ])ills,  and  of  these  the  group  who 
had  not  emetine  injections  were  cured,  while  of  those  who  had  the  in- 

"'' Lancet,  London,  September  lo,  1017,  p.  418. 
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jections,  45.4  per  cent,  were  cured  by  two  courses  of  the  keratin-coated 
tablets. 

In  comparison  with  the  above  percentages  of  cures,  with  a  maximum 
of  72  grains  of  the  drug, -the  authors  give  the  number  of  cures  in  other 
wards  of  this  hospitah  These  patients  receive  from  36  to  200  grains  of 
the  drug,  and  were  regarded  cured  when  five  successive  examinations 
during  five  succeeding  weeks  were  negative;  142  out  of  160  were  cured, 
88.7  per  cent. 

It  appears  from  these  studies  that  emetine-bismuth  idodide  is  not 
effective  by  the  length  of  time  which  intervenes  between  the  onset  of 
the  symptoms  and  the  application  of  the  cure.  Furthermore,  there  is 
no  ground  for  the  belief  that  vomiting  diminishes  the  chances  of  cure  by 
this  drug.  From  these  studies  it  is  evident  that  the  salol-coated  pills 
are  preferable  to  the  keratin-coated  tablets,  causing  less  vomiting  and 
less  loss  of  weight. 

Jepps  and  Meakins^^  attempted  to  overcome  the  nausea  and  vomiting 
induced  by  emetine-bismuth  idodide.  They  used  preparations  made  by 
three  different  firms,  and  all  prepared  with  some  material  supposedly 
insoluble  in  the  stomach.  In  none  of  these  cases,  comprising  23  courses 
of  treatment  incomplete  but  in  8  cases  severe  diarrhea  and  abdominal 
cramps  occurred.  It  is  evident  that  nausea  and  vomiting  occurs  most 
frequently  ■when  the  stomach  is  empty  and  toxic  symptoms  disappear 
after  a  tune  which  seems  to  indicate  that  a  certain  amount  of  tolerance 
has  been  established.  In  11  cases  the  drug  was  administered  in  a  cachet 
of  3  grains  each.  Ten  of  these,  or  91  per  cent.,  were  cured  after  12  daily 
doses. 

Distribution.  BaAina"  states  that  the  reports  from  the  war  indicate 
that  there  is  a  wider  distribution  of  amebic  dysentery  in  the  tem- 
perate zones  than  was  formerly  believed.  In  1916,  10  per  cent,  of  5429 
stools  examined  showed  ameba.  He  was  one  of  the  first  to  use  epi- 
nephrin  in  this  disease.  Emetine  and  biniodide  of  bismuth  and  emetine 
have  a  more  or  less  depressing  action  in  amebic  dysentery.  Epinephrin, 
on  the  other  hand,  suppresses  the  colic  and  tenesmus.  It  is  given  by 
mouth  in  doses  from  3  to  5  mgm.  without  raising  the  blood-pressure. 
Patients  who  received  this  treatment  two  years  ago  have  remained  well. 

Calame^**  mentions  the  fact  that  great  improvement  was  realized 
under  rectal  injections  of  emetine  and  silver  nitrate.  In  the  incipient  form 
of  amebic  d>/sentery,  emetine  routs  out  and  attacks  the  organisms,  but, 
when  the  disease  is  deep  rooted  and  chronic,  injections  of  emetine  fail 
to  relieve  the  condition.  Under  these  circumstances  local  measures  are 
preferable,  and  he  even  injects  neosalvarsan,  which  he  finds  extremely 
effective  in  rebellious  cases.  It  is  possible  that  this  method  might  be 
even  more  effectual  if  used  by  appendicostomy. 

Bacillary  Dysentery.  Martin  and  Williams^'-'  discuss  the  question  of 
the  isolation  of  the  dysentery  bacilli  from  the  stools.  They  state  that,  pre- 
vious to  the  war,  there  was  a  widespread  notion  that  it  was  as  easy  to 

^^  British  Medical  Journal,  November  17,  1917,  p.  645. 
"'  Annales  Paulistas  de  Med.  Chirurgie,  Spalo,  August,  1917,  p.  173. 
'*  Revue  Med.  de  la  Suisse  Romande,  Geneva,  F'ebruary,  1918,  p.   125. 
'»  British  Medical  Journal,  April,  1918,  p.  447. 
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isolate  the  dysentery  bacillus,  as  it  was  to  demonstrate  the  diphtheria 
organism.  Their  experiences  in  the  Mediterranean  and  in  Egypt  demon- 
strated that,  after  the  first  two  days  of  the  disease,  it  is  very  difficult 
to  demonstrate  the  organism.  Seligman  and  Cossman,  from  a  labora- 
tory near  the  front,  came  to  the  same  conclusions.  Their  results  show 
70  per  cent,  the  first  week,  53  per  cent,  the  second  week,  and  18  per 
cent,  the  third  week,  after  that  practically  none.  The  authors  attempted 
to  recover  the  dysentery  bacillus  1050  times  in  that  disease,  with  the 
following  results:  To  the  fifth  day,  68  per  cent.;  sixth  to  the  tenth 
day,  17.4  per  cent.;  eleventh  to  the  fifteenth  day,  0.3  per  cent.;  and 
after  that  only  an  occasional  case.  Hosts  of  intestinal  organisms  soon 
overcome  the  dysentery  bacillus.  It  should  be  borne  in  mind,  there- 
fore, that  in  the  diagnosis  of  bacillary  dysentery  the  probability  of 
demonstrating  the  organism  is  inverse  to  the  day  of  the  disease. 

Hookworm  in  the  Brazilian  Navy.  Carrero**^  takes  exception  to  the 
criticism  that  hookworm  is  prevalent  in  the  Navy.  He  cites  his  experi- 
ence as  fleet  surgeon  for  six  years,  and  claims  that  salt  w^ater  is  unfavor- 
able to  the  propagation  of  hookworm  and  that  its  transmission  on  ships 
is  ex('e])ti()nal.  Among  051 1  marines  and  crews  stationed  at  Rio  in  1910, 
there  were  214  who  were  given  treatment  for  hookworm,  but  he  doubts 
whether  in  any  instance  they  acquired  it  after  entering  the  Xavy. 
There  is  no  death  attributable  to  hookworm  in  the  Navy. 

Balantidium  Coll  in  Argentine.  Parodi,*^!  and  his  associates,  report  3 
cases  of  l)alaiiti(liiim  infections  in  persons  who  had  lived  in  Argentine. 
The  histories  indicate  that  the  disease  exists  in  that  country  and  is  liable 
to  breed  healthy  carriers.  The  first  case  was  a  boy,  aged  eight  years, 
apparently  healthy,  but  his  stools  contained  not  only  the  balantidium 
coli  but  also  the  necator  hymcnolepis,  and  the  tricoce])halus.  l{ej)eated 
examinations  showed  that  the  balantidium  disappeared  from  the  stools 
in  the  course  of  two  weeks,  the  assumption  being  that  probably  the 
exclusive  milk  and  vegetable  diet  contributed  to  its  disappearance.  In 
the  other  2  cases,  the  condition  was  severe,  and  only  yielded  after  the 
sup])ressi()n  of  meat,  and  treatment  with  acid  enemas,  and  intravenous 
injections  of  0.01  gm.  of  mercuric  cyanide.  No  specimens  could  be 
discovered  after  the  ninth  day.  The  other  patient,  a  boy,  aged  nine 
years,  died,  the  intestinal  mucosa  revealing  ulceration  and  burrowing 
of  the  parasites.  In  each  case  the  discoverx'  of  the  i)arasite  was  casual. 
In  the  first  case  it  caused  no  symptoms;  in  the  second  case,  periods  of 
tenacious  diarrhea  alternated  with  ])eri()(ls  of  good  health.  In  the  third, 
the  toxic  necrosis  of  tlie  bowel  rapi(II\'  ])ro\-e(l  fatal. 

Tapeworm  in  Argentine.  I'arodi'^-  found  the  o\a  of  the  hymenolei)is 
nana  in  s  per  cent,  of  the  eliildren's  stools  examined  at  Buenos  Aires,  and 
in  0.06  per  cent,  of  the  adults'  stools.  Some  of  the  children  show  gastro- 
intestinal symptoms  and  two  manifested  epileptiform  attacks.  It  is 
interesting  to  note  that  in  one  instance  with  severe  nervous  symptoms 
some  one  noticed  that  the  child's  nose  itched  a  good  deal,  whereu])on 
an  examination  of  the  stools  revealed  these  ova.     Tlu>  child  was  found 

""  Brazil  Modico,  Kid  do  .Tanoro,  August  11,  H)17,  xxxi.  No.  3,  271. 
*'  Soinana  Modica,  Buenos  Aires,  July  12,  1017,  No.  28,  p.  35. 
*-  Prensa  Modica,  Argentine,  January  10,  1918,  p.  294. 
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to  be  markedly  infected,  and  treatment  resulted  in  not  merely  a  cure 
of  these  infections  but  a  disai)pearance  of  these  attacks. 

Chatterjee**^  describes  a  flagellate  organ  found  in  a  dysenteric  patient. 
This  patient  had  intestinal  disturbance  for  a  week,  and,  while  there  was 
no  ameba  fovnd,  a  cover-glass  prei)aration  revealcMl  a  large  mniber  of 
actively  motile  flagellates.  Their  appearance  diU'ered  from  the  flagellates 
ordinarily  found  in  that  vicinity,  namely,  the  lamblia,  pentatrichomonas, 
or  macrostoma.  Some  of  these  were  circular  in  shape.  It  has  some 
resemlilance  to  trichomonas,  but  the  absence  of  an  undidating membrane, 
a  well-marked  axostyle,  and  a  tail  prove  that  it  is  not  this  organism.  It 
has  also  some  resemblance  to  copromastix,  prowazeki  of  Aragoo,  which 
has  four  flagella,  but  in  the  latter  all  the  flagella  are  directly  forward, 
whereas  in  this  parasite  one  flagellum  is  directed  backward.  It  has  the 
structure  of  the  trichomastix,  as  defined  by  Parisi,  which  has  three 
anterior  flagella  and  one  recurrent  flagellum  not  adherent  to  the  body 
to  form  an  undulating  membrane.  As  a  trichomastix  inhabiting  the 
human  intestines  has  not  been  described,  this  author^'*  feels  justified  in 
describing  it  as  a  new  species. 

Chronic  Diarrhea.  Friedenwald^^  reported  a  study  of  100  cases  of 
chronic  diarrhea,  due  to  enterocolonic  conditions.  The  following  is  his 
classification : 

1 .  Catarrhal  enterocolitis. 

2.  Ulcerative  colitis. 

(a)  Amebic. 

ih)  Bacillary. 

(c)   Tubercular. 

{d)  Luetic. 

(e)   Carcinomatous. 

3.  Mucous  colitis. 

4.  Simple  colonic  infections. 

5.  Intestinal  stasis. 

(5.  Chronic  appendicitis. 

7.  Disturbances  of  endocrine  functions. 

(a)  Pancreas. 
(6)  Adrenal. 
(c)   Thyroid. 

8.  Toxic  origin. 

Attention  is  called  to  the  possibility  of  the  presence  of  pancreatic 
cancer  in  cases  of  chronic  diarrhea  in  individuals  over  forty  years,  other 
conditions  being  excluded. 

Rectal  and  Sigmoid  Conditions  in  Chronic  Diarrhea.  Jelks"« 
discusses  the  conditions  found  in  rectum  and  sigmoid  in  chronic  diarrhea. 
They  may  be  due  to  amebic,  bacillary,  flagellate,  or  some  other  infectious 
agent  which  may  persist  over  a  long  ])eriod  of  time.  Again,  the  case  may 
be  due  to  primary  and  secondary  etiological  factors,  as,  for  instance,  a 
bacillary  form  of  the  disease  becoming  infected  with  ameba.  Again,  they 

83  Indian  Journal  of  Medical  Research,  Calcutta,  July,  1917,  p.  217. 
8*  Abstract,  Journal  of  the  American  Medical  Association. 
8s  Journal  of  the  American  Medical  Association,  November,  1917. 
86  Ibid.,  November  17,  1917,  Ixix,  p.  1671. 
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may  be  due  to  the  primary  condition,  in  which  the  infecting  agent  has 
disai)peared  l)ut  the  compHcation,  or  resvilt,has  persisted, as,  for  instance, 
an  amebic  infection  in  which  the  ameV)a  have  disappeared  but  there  is  a 
secondary  streptococcic  infection.  Diarrhea  may  j^ersist  after  all  signs  of 
the  causative  condition  have  disappeared.  Again,  there  are  contributory 
physical  and  systemic  diseases,  such  as  those  accompanying  cirrhosis 
of  the  liver,  diabetes,  and  acidosis.  The  author  points  out  that  the 
difference  between  the  amebic  rectum  and  sigmoid,  and  the  pellagrous 
and  bacillary  intestine,  is  that  in  the  former  the  mucous  membrane  ap- 
pears thicker  and  more  edematous,  and  the  ulcerations  have  proved  more 
destructi\'e  to  the  deeper  layers,  whereas  in  both  bacillary  and  pellagrous 
intestines  there  is  less  edema,  except  in  the  very  acute  conditions,  and 
the  oozing  is  from  every  surface  as  if  the  vasoconstrictors  were  paralyzed, 
and  the  blood  was  oozing  from  every  capillary. 

If  the  rectum  and  sigmoid  are  examined  from  time  to  time  between 
these  recurrent  attacks  of  pellagrous  diarrhea,  the  conditions  will  be  seen 
to  vary  between  these  two  extremes  just  described,  or  the  intestines  may 
be  congested  and  coated  with  mucus,  and,  after  the  mucus  is  wiped  away, 
pin-scratch  or  circinate  lines  or  discrete  erosions  may  be  seen.  The 
intestine  may  appear  blanched,  owing  to  the  low  conditions  of  the 
hemoglobin  and  the  inanition,  yet,  with  the  recurrence  of  the  symptoms, 
the  l)lush  and  the  ooze  reappear  on  the  mucous  and  serous  surface.  Not 
only  is  this  the  case  with  the  rectum  and  sigmoid  flexure,  but  this  is  the 
condition  we  find  throughout  the  colon,  including  the  appendix,  and, 
to  a  certain  degree,  this  is  the  condition  we  find  throughout  the  entire 
intestinal  tract.  Pericolic  veils  are  mentioned  by  the  author  as  occur- 
ring in  ccmsequence  of  pellagra. 

Cancer  of  the  Rectum  and  Pelvic  Colon.  Lynch"  gives  the  following 
talnilation  of  491  cases  of  <'aiicer  of  this  region  of  the  gastro-intestinal 
tract;  ol  died  and  253  recovered,  a  mortality-  of  ()2  per  cent.,  for  a 
radical  excision.  The  remaining  41  cases,  not  included  in  this  series,  were 
inoperable  cases,  in  which  colostomies  and  palliative  operations  were 
performed: 

Males 231 

Females 210 

Adenocarcinoma 451 

Epithelioma 15 

Colloid  carcinoma     .      .      .      . ' 4 

Scirrhous  carcinoma 4 

liound-coll  sarcoma 5 

Mclanosarcoma ~ 5 

Lymphosarcoma 4 

Spindle-cell  sarcoma 3 

Patients  operation  on 344 

Kadical  excision 304 

Simple  abdominal  section 20 

Combined  operation Ill 

Oliorat  ions  in  one  stage 75 

(>|H'Pat  ions  in  two  stages 36 

Perineal     . 102 

Kraskc  operations 20 

Operations  l\v  modified  bone-flap  method 32 

Intrarectal  operations 18 

8^  .Journal  of  the  American  Medical  Association,  November  24,  1917,  Ixix,  1775. 
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An  interesting  thing  regarding  cancer  is  the  fact  that  this  disease  can 
occur  even  in  childhood;  0.5  per  cent,  were  in  cliildrcn  nnder  nine  >ears 
of  age,  2.5  per  cent,  were  patients  nnder  nineteen,  7  per  cent,  were  wudvr 
thirty  years,  and  9  per  cent,  between  thirty  and  thirty-five  years. 

AGE    OF   CANCER   I'ATIENTS. 

No.  of 
patients. 

Under      20  years 4 

Between  20  and  30 32 

Between  30  and  40 66 

Between  40  a«d  50 117 

Between  50  and  60 136 

Between  60  and  70 91 

Between  70  and  80 21 

Between  80  and  over 7 

Not  stated _17 

491 

Cachexia  seldom  appears  until  cancer  is  far-ad^'anced,  and  then 
principally  in  old  persons  and  in  those  with  cardiovascular  diseases. 
Except  in  advanced  cases,  the  cancer  cannot  be  felt  through  the  abdomen. 
Nearly  always  when  a  mass  is  felt,  it  is  an  accumulation  of  fecal  material 
above  the  site  of  the  tumor  and  offers  the  first  indication  of  the  trouble. 
In  this  way  the  condition  is  frequently  first  recognized.  The  aAerage 
duration  of  symptoms,  before  the  patient  was  admitted,  was  eight 
months. 

l.ENGTH  OF  TIME  THAT  SYMPTOMS  OF  CANCER  HAD  BEEN  APPARENT. 

No.  of. 
patients 

Under  4  months 54 

From    4  to    6  months 87 

From    6  to    9  montlis 99 

From    9  to  12  months 102 

From  12  to  18  months 42 

From  18  to  24  months 45 

From  24  to  30  months 14 

From  .30  to  36  months 8 

From  3  years  and  over 3 

Not  stated 37 

Total 491 

Twenty  per  cent,  of  these  cases  had  an  incorrect  diagnosis,  and  ^\ere 
treated  for  stomach  and  intestinal  troubles  when  the  condition  was  in 
reality  remote  from  that  region. 

Incompetency  of  the  Ileocecal  Valve  versus  Lane's  Kink  as  the  Cause  of 
Iliac  Stasis.  Kellogg^^  states  that  "consideration  of  the  ileocecal  valve 
in  relation  to  iliac  stasis  reveals  a  very  different  picture.  A  brief 
summary  of  the  facts  which  have  been  elucidated  by  the  obserAations  of 
Buhin,  kraus,  Hertz,  Ad.  Schmidt,  Elliott,  Keith,  Cannon,  Case,  the 
writer,  and  others  are  as  follows: 

1 .  All  vertebrate  animals,  even  fishes  and  reptiles,  are  provided  with 
an  efficient  ileocecal  valve.    The  presence  of  this  check  valve,  between 

88  Medical  Record,  September  8,  1917,  p.  399. 
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the  midgut  and  the  hindgut,  is  as  universal  as  the  pyloric  sphincter 
between  the  foregut  and  the  midgut.  The  only  possible  inference  to  be 
drawn  from  this  fact  is  that  the  ileocecal  valve  must  have  an  important 
function  to  ])erform,  the  nature  of  which,  though  formerly  obscure,  is 
now  made  clear  by  the  researches  of  Cannon  and  Elliott  in  animals,  and 
Case,  Swartz  and  others  in  .r-ray  studies  of  the  human  alimentary  canal. 

2.  A  check  \'alve  at  the  junction  of  the  small  intestine  and  the  colon  is 
essential  for  definite  and  permanent  advance  of  bowel  material,  because 
of  the  back  j)ressure  due  to  the  normal  tonicity  of  the  large  gut  and  the 
accumulation  of  material  in  the  colon  which  normally  empties  inter- 
mittently and  not  continuously.  The  check  valve  is  in  constant  use  in 
engineering  practice  under  similar  conditions  in  steam  engines,  heating 
systems,  etc.  The  ileocecal  ^■alve  is  a  most  admirable  illustration  of 
vital  mechanics. 

II  In  addition  to  the  back  pressure  resulting  from  the  accumulation  of 
gas,  licjuids,  and  semisolids  hi  the  colon,  additional  pressure,  reacting 
against  the  ileocolic  junction,  is  induced  whcnc\er  the  l)owels  move  as 
a  result  of  the  contraction  of  the  diaphragm,  the  abdominal  muscles, 
and  of  the  colon  itself. 

4.  Another  factor  tending  to  produce  reflux  from  the  colon  to  the  small 
intestine  and  necessitating  intervention  of  a  check  valve  at  the  ileocolic 
junction  is  found  in  the  periodical  contracticms  of  the  cecum  and  ascend- 
ing colon. 

5.  A  still  more  j)()werful  factor  tending  to  ])r()ducc  a  l)ack-fl()w  from  the 
cohm  into  the  small  intestine  and  creating  an  absolute  necessity  for  the 
ileocecal  valve  is  found  in  the  rctroperistaltic  action  of  the  right  half  of 
the  colon. 

This  reversed  action  of  the  colon  is  a  powerful  moxement  which  starts 
about  the  middle  of  the  transverse  colon,  and  forces  the  intestinal  con- 
tents back  toward  the  cecum  for  the  pur|)oseof  causing  delay  sufhcient 
to  permit  the  absorption  of  a  considerable  portion  of  the  water  content 
of  the  material  sent  into  the  large  gut  from  the  small  intestine.  The 
action  is  most  vigorous  after  meals.  It  was  discovered  by  Cannon  in 
animals,  and  demonstrated  in  human  beings  by  Case. 

().  The  ileocolic  xaKc,  when  normal,  is  a  perfect  and  highly  efficient 
mechanical  device.  It  cxcn  works  in  the  dead  subject,  and  in  the 
intestine  when  removed  from  the  body  if  care  is  taken  to  avoid  injury 
to  the  parts. 

7.  When  the  ileocecal  xabc  is  iiicoiiipctcnt,  even  slight  pressure  u])on 
the  distended  cecum  is  snfliciciit  to  cause  reflux  of  gas  and  li(iui(l  into 
the  ileum. 

s.  Ill  the  li\ing  i»ody,  ineoin|)etency  of  the  ileocolic  \al\('  is  ])rac- 
tically  always  associated  with  iliac  stasis.  The  incompetency  is  nearly 
always  demonstrable  by  the  .r-rays,  but  sometimes  the  .r-rays  fail  to  show 
the  incompetency,  even  when  the  condition  is  marked.  There  is  little 
or  no  c\  idcnce  that  spasm  of  the  gut  at  ihe  ileocolic  junction  is  a  fre- 
(|Ucnt  cause  of  stasis. 

0.  In  most  cases  of  the  ileocecal  valve  associated  with  ilia<-  stasis,  as 
proved  by  .»ray  examinations  by  Case,  and  verified  by  both  the  writer 
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and  Case  at  the  operating  taMe  in  connection  with  varions  abdominal 
operations,  Lane's  kink  was  absent;  that  is,  no  adhesions  of  the  terminal 
ileum  were  found  in  most  cases,  and,  in  the  very  small  number  of  cases 
in  which  Lane's  kink  was  present,  the  stasis  was  no  greater  than  in  those 
cases  in  which  adhesions  of  the  terminal  ileum  were  absent. 

10.  In  some  scores  of  cases  in  which  Case  was  able  to  show,  by  the 
a"-rays,  the  presence  of  Lane's  kink  without  inc()mi)etency  of  the  valve, 
iliac  stasis  was  present  in  only  2  or  3  cases. 

11.  Case,  who  has  oliserved  iliac  stasis  in  several  hundred  cases,  esti- 
mates that  he  finds  the  stasis  (hie  to  obstructive  adhesions  of  the  terminal 
ileum  in  not  more  than  3  or  4  per  cent,  of  all  cases  of  stasis  in  the  small 
intestine.  His  observations  demonstrate  most  clearly  that  the  usual 
cause  for  iliac  stasis  is  incompetency  of  the  ileocecal  valve. 

12.  It  is  well  known  to  abdominal  surgeons  that  iliac  stasis  is  rarely, 
if  ever,  cured  by  the  breaking  U])  of  the  adhesions  about  the  terminal 
ileum.  It  was  this  fact  which  led  Sir  Arbuthnot  Lane  to  devise  the 
operation  of  short-circuiting. 

13.  When  incompetency  of  the  ileocecal  valve  is  associated  with  iliac 
stasis,  it  is  cured  by  repair  of  the  valve  without  breaking  up  the  adhesions 
of  the  terminal  ileum  when  these  are  present. 

14.  The  relief  of  symptoms  sometimes  obtained  by  the  operation  of 
short-circuiting  is  rarely  ever  more  than  temporary.  The  iliac  stasis 
ultimately  returns  through  the  dilatation  of  the  intestine  which  is  inevi- 
table when  the  newly-made  ileocolic  junction  is  not  protected  by  a  check 
valve  as  under  normal  conditions.  The  small  intestine  may  be,  for  a 
short  time,  able  to  keep  itself  empty,  because  relieved  of  the  back  pres- 
sure from  the  antiperistaltic  action  of  the  transverse  colon.  But  the 
absence  of  a  barrier  against  reflux  at  the  ileocolic  junction  permits  the 
backing  up  of  fecal  matter  from  the  pelvic  colon  after  the  blind-ended 
colon  has  first  been  filled,  and  the  small  intestine  is  gradually  dilated 
until  se^'eral  feet  of  it  become  nearly  as  large  as  the  colon.  Case  has 
demonstrated  that  incompetency  of  the  ileocolic  junction  and  reflux 
exist  in  practically  all  cases  of  short-circuiting  performed  by  Lane's 
method,  which  makes  no  effort  to  provide  the  protection  of  a  valve. 

15.  The  writer  has  demonstrated  that  the  recurrence  of  iliac  stasis 
after  the  operation  of  short-circuiting  may  be  prevented  by  making  an 
artificial  ileocecal  valve.  He  has  also  succeeded  in  constructing  an 
efficient  valve  in  cases  in  which  a  short-circuiting  operation  had  been 
previously  done  by  other  surgeons  without  affording  relief.  This  shows 
that  repair  of  the  vahe  is  the  curative  measure,  and  not  the  short- 
circuiting.  (Of  course,  there  are  rare  cases  in  which  the  colon  must  be 
sacrificed.) 

16.  In  cases  of  chronic  iliac  stasis,  the  walls  of  the  gut  are  thin 
and  atrophic,  evidently  the  residt  of  degeneration  from  overwork  and 
chronic  infection.  The  lumen  of  the  gut  is  noruial.  In  stasis  due  to 
obstruction,  the  intestinal  wall  is  inevitably  thickened  and  hypertrojihied 
while  the  lumen  of  the  gut  is  notably  increased,  showing  the  effects  of 
forcible  distention.  This  is  never  seen  in  intestinal  stasis  of  the  ordinary 
type. 
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17.  The  periodic  contractions  of  the  cecum,  alternating  with  strong 
retroperistaltic  waves  starting  in  the  transverse  colon,  must  inevitably 
cause  reflux  of  the  colon  contents  into  the  small  gut  unless  movement 
in  this  direction  is  checked  by  the  ileocolic  valve.  And  this  action  is  not 
occasional,  but  constant,  for  hours  after  each  meal,  so  that,  in  a  person 
whose  ileocolic  valve  is  incompetent,  the  ileum  is  seldom,  if  ever,  empty. 
Normally,  the  gut  clears  itself  of  a  meal  within  eight  or  nine  hours,  thus 
ensuring  the  gut  a  period  of  rest  at  least  during  a  part  of  the  twenty-four 
hours." 

Constipation.  'Spastic  Constipation.  Morgan^^  found  that  out  of 
44  cases  of  spastic  constipation  only  24  had  pyrosis,  while  29  failed  to 
re\'eal  any  symptoms.  Twenty-seven  complained  of  acid  regurgitation 
from  one-half  to  two  hours  after  eating,  and  17  did  not  have  it.  In  39 
cases  the  apj^etite  was  normal  or  increased,  and  in  5  the  appetite  was 
absent.    Ten  of  these  patients  complained  of  vomiting,  and  13  of  nausea. 

Now,  turning  to  a  consideration  of  the  objective  symptovis,  we  find  that 
hypertonia  of  the  viscus  was  present  in  a  large  majority  of  cases  of  this 
series. 

STUDY   OF  THE   GASTRIC   CONDITIONS   IN  SPASTIC   CONSTIPATION. 


Pain Present 

Tenderness   ....  Present 

Eructation    ....  Present 

Refj;urgitation     .      .      .  Present 

Wnniting       ....  Present 

Fulness Present 

Pyrosis Present    . 

Appetite        ....  Present 

Nausea Present    . 

Mucus Kxces.'' 

Benzidin       ....  Positive   . 

Size Normal    . 

Position Normal    . 

Motility        ....  Normal    . 

Mobility       ....  Normal    . 

Shape Normal    . 

Tonus  (hypo  2)  .  Ilyper 

Evacuation  ....  Normal    . 

Acidity  (hypo  2)  Hyper 

On  fluoroscopic  examination,  2()  revealed  spastic  contraction  of  the 
stomach;  whereas  2  were  atonic  and  normal  in  this  respect.  Evacuation 
time  was  normal  in  5.3  cases,  and  retarded  hi  1  case.  The  stomach  was 
nonnal  in  sha])e  and  mobility  in  all  the  44  cases  under  consideration;  all 
but  2  were  of  normal  si/.e;  these  2  were  dilated.  In  3(')  cases  the  stomach 
was  in  the  normal  position,  and  (S  cases  showed  more  or  less  ptosis.  In 
7  cases  hypermotility  was  present,  and  in  '.u  normal  motility. 

Studying  the  gastric  secretions,  we  noted  that  17  cases  showed  moder- 
ate hyi)eracidity  with  hyjKT.secretion,  10  showed  sul)acitlit\',  and  17 
normal  values. 

"  Journal  of  the  American  Medical  Association,  1917,  No.  20,  l.\ix,  1675. 


No. 

No. 

15 

Absent 

.     29 

25 

Absent 

.      19 

24 

Absent 

.      13 

27 

Absent 

.      17 

10 

AVjsent 

.     34 

32 

Absent 

.      12 

24 

Absent 

.     20 

39 

Absent 

5 

13 

Absent 

.     31 

34 

Normal 

.      10 

18 
42 
36 
37 
44 

Negative   . 
Negative   . 
Negative   . 
Hyper 

.     26 
2 
8 
7 

44 

26 

Normal 

.      16 

43 

Slow     . 

1 

17 

Normal 

.     17 
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Enterocolonic  Conditions  in  Chronic  Constipation.  Hanes^° 
discusses  the  bacterial  factors  producing:  chronic  constipation.  The 
first  part  of  the  intestinal  tract  in  which  we  observe  stagnation  is  in 
the  terminal  ileum  where  there  exists  a  thickening  of  the  muscle  fibers, 
offering  a  greater  resistance  than  the  intestine  above.  The  next  point 
is  the  ileocecal  junction.  The  large  bowel,  however,  is  the  principal 
seat  of  constipation,  and  Hanes  claims  that  the  cecum  and  ascending 
colon  are  concerned,  either  directly  or  indirectly,  in  a  large  proportion 
of  cases.  The  frequent  stagnation  of  the  right  colon  is  explained  as 
follows:  (1)  The  anatomical  arrangement  is  such  that  progress  of  the 
fecal  current  is  retarded.  The  large  intestine,  becoming  progressively 
smaller  from  the  cecum  to  the  sigmoid,  requiring  increased  pressure; 
(2)  the  watery  portion  of  the  feces  is  rapidly  absorbed,  so  that  it  requires 
greater  pressure  to  overcome  the  natural  obstructions  at  the  hepatic 
flexure,  the  decrease  in  the  size  of  the  colon,  and  the  increased  consistence 
of  the  contents;  (3)  a  very  important  reason  is  the  contracted  state  of 
the  musculature  at  the  terminal  end  of  the  large  gut,  namely,  the  sig- 
moid and  rectum.  In  many  of  these  cases  there  is  a  spasticity  which 
cannot  be  overcome  by  normal  effort ;  (4)  there  must  be  a  normal  balance 
of  intracolonic  pressure,  in  other  words  contraction  from  irritation  or 
inflammation  at  one  point,  and  dilatation  at  another  is  conducive  to 
just  this  condition;  (5)  not  infrequently,  the  entire  colon  is  larger  than 
normal,  the  muscle  fibers  being  attenuated  and  weak,  and  therefore 
unable  to  contract  with  sufficient  power;  (6)  a  long  transverse  colon 
and  a  redundant  sigmoid;  (7)  organic  obstruction  which  is  only  over- 
come by  keeping  material  in  that  portion  of  the  bowel;  (8)  the  most 
important  single  condition  producing  symptoms  in  the  opinion  of  this 
author  is  the  role  of  bacterial  life. 

The  first  effect  of  bacteria  is  to  produce  an  inflammatory  reaction  in 
the  mucous  membrane,  so  that  it  becomes  roughened,  retarding  the  in- 
testinal contents.  The  second  important  influence  of  bacteria  is  on  the 
bowel  muscle  which,  when  acutely  affected,  produces  an  exaggeration  of 
muscular  contraction,  mucus,  diarrhea  and  dysentery.  When  this  con- 
dition becomes  chronic,  the  muscle  relaxes  under  the  influence  of  bac- 
terial infection  with  increasing  dilatation  of  the  intestinal  wall.  Atrophy 
of  the  mucous  glands,  increasing  granulation  of  the  intestinal  wall  and 
pronounced  constipation.  Infection  in  the  intestine  may  be  limited  to 
narrow  bands,  or  involve  the  entire  colon,  as  well  as  the  lower  part  of 
the  ileum.  It  may  never  invade  the  intestinal  serosa,  or  it  may  produce 
extensive  veils,  bands  and  adhesions.  The  rectal  causes  are  likewise 
considered,  and  the  author  states  that  every  abnormally  contracted 
sphincter  is  pathologic  and  a  cause  of  constipation.  The  statement 
is  made  that  chronic  infections  of  the  rectal  outlet  have  their  origin 
in  early  infancy  when  the  digestive  apparatus  remains  deranged  for  a 
long  period,  or  in  some  acute  intestinal  disease,  such  as  typhoid  fever, 
amebic  infection,  so-called  flux,  hookworm  disease,  and  other  infections. 
These  conditions  leave  in  their  wake  enterocolonic  lesions,  with  bands, 
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veils,  and  adhesions.  Mention  is  made  of  ileocecal  insufficiency,  this  is 
recognized  as  being  more  frequent  than  was  formerly  supposed.  One 
out  of  6  patients  showed  the  condition. 

Intestinal  Toxemia.  Diet  in  Intestinal  Toxemia.  Satterlee^i  states 
that  the  (lucstiou  of  diet  is  most  important  in  chronic  intestinal  toxemia: 

(a)  On  account  of  the  close  association  with,  and  danger  of,  intestinal 
putrefaction,  it  is  necessary  to  withdraw  all  meat  protein  except  that 
contained  in  milk,  cream  and  butter.  This  includes  all  eggs,  meat,  fish, 
shellfish,  and  meat  extracts.  After  a  reasonable  time,  say  three  months, 
an  egg  and  a  little  bacon  is  allowed,  and  the  patient  is  watched  for 
symptoms.  Meat  can  then  be  added  gradually  if  the  grade  of  toxemia 
is  a  mild  one.  llelai^ses  should  always  be  treated  by  a  complete  with- 
drawal of  meat. 

(6)  Prohibit  all  white  refined  flour  and  substitute  whole  wheat.  The 
white  flour  of  today  is  so  highly  refined  that  the  nutritious  substance 
(so-called  "vitamines")  and  salts,  so  necessary  for  proper  metabolism, 
have  been  removed.  Prolonged  eating  of  this  white  flour  has  shown  bad 
results  in  intestinal  toxemia,  and  it  constipates.  Polished  rice  should  be 
placed  in  the  same  class  and  forbidden,  non-polished  and  uncoated  rice 
l)eing  substituted.  If  starch  digestion  is  poor,  it  is  necessary  to  eat  large 
(luantities  of  these  two  articles.  There  are  numerous  difficulties  in  this 
(lietary  of  whole  wheat  products  which  are  to  be  overcome.  I  usually 
di\ide  the  patients  into  two  classes— those  who  eat  at  home,  and  those 
who  eat  in  restaurants.  Those  in  the  former  class  have  a  much  better 
chance  than  those  who  roam  around  for  their  meals.  We  often  cannot 
spend  much  time  on  this  class  unless  they  will  eat  in  certain  specified 
restaurants,  where  the  dietary  is  cared  for.  Whole  wheat  flour  does  not 
keep  well  and  is  subject  to  parasites.  It  is  not  always  easy  to  obtain. 
One  reason  of  this  is  that  it  is  not  popular,  as  the  public  have  not  been 
educated  as  to  its  worth,  and  it  is  not  c(msidered  as  palatable  as  the  white 
flour.  This  can  be  overcome  by  the  education  of  our  cooks,  who  can  be 
taught  to  make  delicious  cakes,  waffles,  griddle  cakes,  biscuit,  gravies, 
sauces,  etc.,  with  the  whole  wheat  flour,  with  but  a  small  addition  of  white 
flour,  if  necessary.  If  we  would  watch  our  cooks,  we  would  be  amazed 
at  the  large  fiuantities  of  white  flour  used  in  the  ])re])a ration  of  our  food. 

Oatmeal  and  whole  wheat  cereals  should  be  used  freely;  among  the 
latter  the  old-fashioned  cracked  wheat  is  beuig  revived,  and  is  an  excel- 
lent substitute  and  a  welcome  change  for  the  tired  palate.  The  various 
proprietary  and  ready-prepared  cereals  are,  generally  speaking,  poor 
foods,  esi)ecially  as  all  food  should  be  thoroughly  cooked. 

The  modern  corn  products  are  also  i)eniicious.  Wood  says  that  they 
are  low  in  nutritious  substances,  especially  fats  and  phosphorus  pent- 
oxide,  which  is  a  rclialile  indicator  of  the  so-called  vitamine  so  essential 
to  nutrition.  In  the  ])lace  of  these,  we  should  use  the  old-fashioned 
corn-meal  containing  the  sperm.  Wood  says  that  foods  containing 
large  amounts  of  flnely  milled  flour  should  be  classed  as  furnishing  a 
"deficiency  diet." 
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(c)  \'egetables.  Green  vegetables  are  \ery  important  in  the  dietary. 
One  factor  in  the  improvement  of  our  patients  (hiring  the  smnmer 
months,  T  believe,  is  the  abundance  of  this  class  of  foodstuffs.  Fresh 
vegetal)les  are  to  be  preferred  to  the  canned,  but  cannot  always  be 
obtained  throughout  the  winter  months  except  in  the  large  cities,  where 
the  small  \'enders  are  of  great  value.  I  have  tried  in  vain  to  get  fresh 
vegetables  in  the  country  towns  during  the  winter  and  have  had  to  have 
them  shi])])ed  from  the  city.  It  is  possible  to  obtain  them  if  we  take  the 
trouble.  Dried  vegetables  are  excellent.  The  large  hotels,  however, 
feed  their  guests  largely  on  canned  goods  for  reasons  best  known  to  them- 
selves. I  have  had  as  patients  head  waiters  in  some  of  our  best  known 
hotels,  who  inform  me  that  they  cannot  obtain  in  the  hotel  restaurant 
the  simple  diet  reconnnended.  In  certain  instances  the  manager  of  the 
hotel  has  taken  the  trouble  to  place  the  diet  within  reach.  The  real 
reason  of  this  condition,  is,  of  course,  the  lack  of  public  interest,  and 
insufficient  demand  for  the  "simple  life."  In  the  choice  of  fruit  and 
vegetables,  we  must  be  guided  by  our  idea  of  the  condition  of  metabolism 
in  the  patient.  A  chemic-al  blood  analysis  is  necessary,  or  at  least  a  great 
help,  in  determining  the  amount  of  sugar  excess  or  retention.  In  cases 
of  flatulent  dyspepsia  due  to  carbohydrate  intolerance,  or  where  the 
blood-sugar  is  above  the  normal  limit,  it  may  be  necessary  to  restrict  the 
vegetables  to  the  class  commonly  designated  as  the  10  per  cent.,  and  5 
per  cent,  (carbohydrate)  vegetables,  or  in  diabetics  to  the  5  per  cent, 
vegetables  alone.  These  are  special  cases  where  the  diet  has  to  be  very 
carefully  arranged. 

Ordinarily,  the  list  of  ^•egetables,  all  well-cooked,  include  string  beans, 
young  lima  beans,  spinach,  asparagus,  Brussells  sprouts,  beet-tops,  kale, 
rhubarb,  mushrooms,  parsnips,  turnips,  celery,  and  celery  knobs,  carrots, 
beets,  squash,  artichokes,  cauliflower,  and  potatoes,  white  or  sweet. 
Vegetable  salads  are  useful  to  vary  the  monotony.  They  should  be  made 
with  well-cooked  vegetables  and  lettuce,  endive,  etc.,  and  dressed  with 
oil  (olive)  and  lemon  juice  in  the  place  of  vinegar,  which  may  be  a  gastro- 
intestinal irritant.  IMacaroni,  spaghetti  and  noodles,  unless  made  from 
the  whole  wheat  flour,  are  not  permitted.  In  severe  grades  of  intestinal 
toxemia,  the  vegetable  fats  and  oils  should  be  substituted  for  the  animal 
products,  as  butter  and  cream,  and  are  indicated  w'hen  fats  are  needed 
for  metabolism  or  for  constipation. 

(d)  Fruit.  Cooked  fruit  should  be  eaten  at  least  twice  and  usually 
three  times  a  day.  Unless  there  is  carbohydrate  intolerance,  the  best 
fruits  are  apples,  primes,  pears  and  peaches,  preferably  fresh,  but  may  be 
dried.  Haisins,  cherries,  apricots,  cranberries,  huckleberries,  straw- 
berries, raspberries,  bananas — all  cooked  and  preferably  fresh — ha\e 
their  usefidness  unless  some  idiosyncrasy  exists.  Of  the  uncooked  fruit 
allowed  are  oranges,  lemons,  gra]K'fruit,  melons,  unless  some  special 
reason  exists  for  their  behig  withheld.  In  glycosuric  conditions,  we  must 
limit  the  fruit  to  the  5  per  cent,  or  10  per  cent,  (carbohydrate)  fruit  as 
indicated. 

(e)  Nuts  are  welcome  additions  to  the  diet  and  are  usually  well  toler- 
ated unless  gastric  digestion  is  very  poor  or  some  idiosyncrasy  exists. 
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These  are  walnuts,  hickory  nuts,  pecans,  Brazil  nuts,  peanuts,  beech 
nuts,  pine  nuts  and  almonds.  These  may  be  made  up  into  bread,  cakes, 
or  desserts.  They  may  be  home  ground  in  inexpensive  mills  which  also 
grind  wheat  and  com.  The  10  per  cent.,  or  5  per  cent.,  nuts  should  be 
carefully  followed  in  glycosuric  conditions. 

(/)  Milk  Products.  Milk  is  one  of  the  most  useful  and  often  indis- 
{)ensable  articles  of  diet.  Sometimes  it  is  contraindicated,  as  when  an 
i(li(^syncrasy  exists  or  when  it  is  constipating.  Bacterial  content  has 
much  to  do  with  tolerance.  Buttermilk  or  fermented  milks  will  often 
counteract  these  effects.  Sour  milk,  or  sour  milk  cheeses,  are  very  useful 
through  their  lactose  content,  as  shown  by  recent  experiments  of  Hull 
and  Uettgci-.  Rennet  is  a  very  digestible  and  useful  product.  The  cream 
cheeses  are  not  so  efhcacious,  and  the  hard  cheeses,  such  as  American, 
Iloquefort,  Camembert,  Swiss  and  Dutch  cheese,  etc.,  are  contra- 
indicated  on  account  of  the  tendency  to  constipate.  Cream  is  usually 
well  borne,  and,  in  20  per  cent,  strength,  can  be  taken  up  to  one-half 
])int  per  day;  it  is  of  aid  in  c(mstipation. 

Sugar  is  necessary,  and  will  make  uj)  for  some  of  the  calories  lost  by 
the  reconstructed  diet.  Brown  sugar  or  molasses  helps  constipation. 
Tea  and  coffee  are  allowed  in  moderation,  pr()\ide(l  no  contra -indications 
exist.    Cocoa  or  cereal  colfee  may  \m\v  to  be  substituted. 

In  choosing  vegetable  foods,  it  is  interesting  to  consider  those  that 
have  a  'high  percentage  of  ash,  the  most  important  of  which  are  phos- 
phorous pentoxide,  calcium  oxide,  and  iron.  According  to  the  statistics 
of  Henry  (\  Sherman,  their  order  of  value  in  ])ercentage  of  edible  portion 
is  as  follows:  Rye  and  wheat  bran,  dried  beans,  cocoa,  caraway  seed, 
dried  peas,  almonds,  peanuts,  chocolate,  oatmeal,  rye  flour,  dried  sweet 
corn,  gooseberries,  vanilla  bean,  and  cottage  cheese. 

According  to  the  percentage  of  100  calories,  the  following  articles  lead: 
Celery,  canned  vegetable  soup,  spinach,  mushrooms,  lettuce,  leeks, 
])umpkins,  rhubarb,  asparagus,  dried  beans,  cowpeas,  string  beans, 
turnips,  tomatoes,  dried  peas,  fresh  peas,  cauliflower,  and  lima  beans. 
The  white  potato  is  placed  way  down  the  scale  chemically,  but  practical 
experience  in  Eurojje  during  the  war  has  demonstrated  that  it  is  the  most 
necessary  of  vegetable  foods  and  cannot  be  wholly  re])laced  by  any  other 
one  vegetable.  The  potato  should  be  baked  or  boiled  in  the  skin,  other- 
wise large  amounts  of  the  salts  are  lost  in  the  water.  This  could  be  saved, 
however. 

Among  the  foods  rich  in  carbohydrates  which  should  be  avoided  in 
marked  flatident  dyspepsia,  are,  in  their  order  of  carbohydrate  content: 
Cornstarch,  tapioca,  hominy,  rice,  farina,  oats,  and  prunes.  Gelatine, 
being  high  in  animal  protein,  should  not  be  used.  Alcohol  in  any  form 
is  not  to  be  used,  as  it  is  a  gastro-intestinal  irritant. 

AUTO-INTOXICATION  IN  ClIKOXIC  CONSTIPATION.       Sopcr^'"  poiuts  OUt 

the  great  similarity  between  the  symptoms  attending  focal  infection 
and  those  which  are  seen  in  auto-intoxication.  This  similarity  suggests 
to  liim  the    bacterial    origin  of  auto-intoxication,  in  otlier  words,  the 
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idea  of  bowel  infection.  Clinicians  have  maintained  that  constipation 
per  se  could  not  be  considered  as  a  disease  entity,  inasmuch  as  many 
normal  individuals  have  a  movement  only  twice  a  week.  It  seems  to  be 
the  conclusion  of  many  excellent  observers  in  this  line,  that  a  diseased 
intestine  is  really  necessary  for  the  symptoms  incident  to  chronic  con- 
stipation. Soper  claims  that  our  first  important  duty  is  to  isolate  focal 
infection  in  the  teeth,  tonsils,  nasal  sinuses,  genito-urinary  system,  and 
the  intestine  itself,  and  even  the  lower  rectum,  and  colon.  We  must, 
furthermore,  be  prepared  to  admit  that  toxemia  can  result  from  chem- 
ical changes  in  the  intestinal  contents.  In  this  connection  anaphylaxis 
must  be  considered,  as  w^ell  as  the  abnormal  metabolism  of  food  protein. 
The  value  of  a  low  protein  diet  is  mentioned,  as  well  as  the  fact  that 
carbohydrates,  such  as  cane-sugar,  can  be  instrumental  in  producing 
deficient  metabolism  of  protein.  The  indiscriminate  use  of  cultures  of 
the  bacillus  bulgaricus  is  considered  as  being  open  to  serious  objections, 
inasmuch  as  the  studies  of  Herter  and  Kendall,  Raehe,  Rettger,  Hoerten, 
Hull,  Einhorn,  Wood,  and  Zublin,  and  Rosenberg,  have  shown  the  fallacy 
of  attempting  to  secure  implantation  of  the  Bacillus  bulgaricus  in  the 
intestinal  tract.    Furthermore,  the  use  of  purgatives  is  interdicted. 

Conclusions.  1.  Treatment  should  be  directed  to  any  infectious 
agent. 

2.  Reliance  should  not  be  placed  on  Bacillus  bulgaricus. 

3.  The  regular  use  of  cathartics  and  water  enemas  should  be  avoided. 

4.  An  initial  radical  change  should  be  made  in  the  dietary  in  an 
attempt  to  alter  the  bacterial  flora. 

5.  The  problem  of  the  restoration  of  colonic  function  may  demand 
the  employment  of  all  our  therapeutic  resources,  medicinal,  dietetic, 
hygenic,  and  surgical. 

Rectal  Conditions  in  Chronic  Constipation.  Graham'^  claims 
that  no  case  of  chronic  constipation  should  ever  be  treated  until  a 
through  proctological  examination  has  been  made.  The  rectum  may  be 
found  distended  with  feces,  the  patient  being  utterly  insensitive  to  them, 
so  that  the  rectal  stasis  is  atonic.  In  every  instance  a  digital  examination 
should  be  made,  so  that,  if  the  rectum  is  empty,  it  can  be  assumed  that 
stasis  is  higher  up.  Ulcerations  in  the  neighborhood  of  the  rectum 
naturally  produce  an  irritable  sphincter.  Matthews  maintains  that 
many  cases  of  constipation  are  the  result  of  spasm  or  hypertrophy  of 
the  external  sphincter;  hypertrophy  of  the  levator  muscles  and  the  ani 
muscles,  according  to  Gant,  may  result  from  chronic  pelvic,  uterine, 
vesical,  and  rectal  diseases,  w^hich,  by  contracting  the  sides  of  the  rectum, 
induce  constipation.  Such  a  case  Graham  has  never  seen.  Hyper- 
trophy of  the  circular  muscle  fibers  of  the  intestines  at  the  junction  of 
the  sigmoid  and  rectum  may  also  be  a  factor,  but  this  is  rare.  In 
every  case  the  valves  of  Houston  should  be  examined,  as  they  can  be 
abnormally  enlarged  or  inflamed.  Hemorrhoids,  both  external  and 
internal,  are  likewise  the  cause,  either  through  their  size  or  the  irritation 
they  mduce.    Intra-intestinal  tumors,  such  as  polypi,  adenomas,  papil- 
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lomas,  and  fibromas,  seldom  attain  sufficient  size  to  obstruct  the  fecal 
current.  Indirectly,  they  may  cause  spasm  of  hypertrophy.  Cicatricial 
or  malignant  stricture  of  the  rectum,  foreign  bodies,  fecal  impaction, 
extrarectal  conditions,  such  as  enlarged  prostate,  stone  in  the  bladder, 
urethral  stricture,  uterine  and  ovarian  tumors,  uterine  displacements, 
pehic  and  inflammatory  disease,  perineal  lacerations,  rectocele  and 
deformities  of  the  coccyx  can  be  the  cause  of  the  disease.  Retroversion 
of  the  uterus  can  partially  block  the  rectum,  interfere  with  the  normal 
muscular  movements  and  diminish  its  expulsive  force.  Stone  in  the 
bladder  and  urethral  fliseases  may  produce  sphincter  spasm. 

His  conclusions  are  as  follows:  (1)  No  case  of  chronic  constipation  is 
diagnosed  correctly,  or  should  ever  be  treated  as  such,  until  a  thorough 
proctologic  examination  has  been  made;  (2)  the  same  and  identical 
rectal  condition  may  cause  constipation  in  one  patient,  and  have  no 
appreciable  influence  in  retarding  the  feces  in  another;  (3)  in  many 
cases  ])roct()logical  examination  alone  will  not  determine  positively  that 
constipation  has  its  origin  in  rectal  conditions.  It  must  be  supplemented 
by  a  careful  roentgenographic  and  fluoroscopic  study  of  the  alimentary 
tract.  Such  a  diagnosis  ensures  the  patient  correct  treatment  and  satis- 
factory results;  (4)  rectal  conditions  are  frequently  the  primary  causa- 
tive factor  of  chronic;  constipation.  On  the  other  hand,  constipation 
may  be  the  cause  of  various  rectal  conditions.  Whether  the  cause,  or 
the  result,  of  chronic  constipation,  the  appropriate  treatment  of  rectal 
conditions  is  essential  if  a  cure  is  to  be  efi'ective. 

Chronic  Intp:sti\al  Toxemia.  Satterlee  and  Eldridge^^  review 
the  nervous  syiftpioms  aiiendituj  chronic  intestinal  stasis.  For  purposes 
of  simplification,  they  divide  the  nervous  symptoms  attending  chronic 
intestinal  toxemia  into  four  groups:  (1)  The  mental  system,  (2)  the  sen- 
sory system,  (3)  the  motor  system,  (4)  the  sympathetic  system.  These 
groups  may  merge  into  one  another,  and  it  is  not  clear  as  to  why  the 
toxemia  accompanying  intestinal  toxemia  should  exliibit  a  special 
affinity  for  certain  parts  of  the  nervous  system.  The  authors  point  out, 
in  proof  of  their  contention,  that  the  s>7nptoms  of  a  great  many  of  these 
patients  have  been  improved  or  have  disappeared  altogether  through 
treatment  of  the  intestines. 

They  divide  the  mental  group  into  two  subdivisions:  Intellectual,  and 
psychic.  Under  the  intellectual  group  are  classified  sluggishness  of 
memory,  dulness  and  stupidity,  loss  of  concentration,  loss  of  memory, 
and  mental  inco(")rdination.  In  the  psychic  groiij)  are  included  irrita- 
bility, lack  of  confidence,  excessive  and  useless  worry,  exaggerated,  intro- 
spection, hypochondriasis,  phobias,  depressions,  melancholy,  obsessions, 
delusions,  hallucinations,  suicidal  tendencies,  delirium  and  stupor.  Of 
the  518  cases  studied  for  this  pai)er,  201  exhibited  irrital)ility,  'Ml  de- 
pression, 4  obsessions,  1  dual  personality,  o  halluciiiiitioiis,  4  delusions, 
12  hysterical  coma,  74  deep  melancholia.  There  is  no  group  of  diagnostic 
signs  characteristic  of  intestinal  toxemia. 

The  sensory  symi)t()ms  may  be  classified   as  paresthesias,   hyper- 
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esthesias,  anesthesias,  hyperal,ii;esias,  anal^^esias,  myalKnas,  neuralgia, 
neuritis,  perversions  of  taste  and  smell,  liypohedonia,  and  hyperhedoiiia. 
In  the  518  tabulated  cases,  421  oomi)hiined  of  lieadaclie,  'A()2  of  vertigo, 
397  of  i)aresthesias,  oS7  of  myalgia,  379  of  "nervousness"  and  "nervous 
sensations." 

The  third  class,  or  those  exhibiting  disturbances  of  the  motor  system, 
are  fewer  in  number.  They  include  the  so-called  intestinal  epilepsies, 
and  those  resembling  tetany.  The  s\Tnptoms  relative  to  the  sympathetic 
svstem  are  numerous  and  extensive.  For  purposes  of  classification, 
they  may  be  divided  as  follows:  (1)  Cardiac  symptoms— including 
tachycardia  and  palpitation;  (2)  peripheral  vasomotor  symptoms,  such 
as  diminished  blood  supply  to  the  skin,  dry  and  brittle  nails  and  hair; 
(3)  gastro-intestinal  symptoms,  including  disturbances  in  taste  and 
smell,  appetite,  nausea,  vomiting,  changes  in  secretion,  constipation  and 
diarrhea;  (4)  disturbances  in  the  endocrine  s^^stem,  with  hypothyroid- 
ism, hyperthyroidism,  alteration  in  the  secretion  of  the  suprarenals,  and 
other  glands  of  internal  secretion. 

These  authors  cite  cases  illustrative  of  the  various  conditions.  Their 
conclusions  are  as  follows:  The  nervous  system  is  almost  invariably 
affected  in  whole,  or  in  part,  by  chronic  intestinal  toxemia.  The  nervous 
sATnptoms  are  often  the  most  prominent  symptoms  connected  with  the 
case.  If  the  obvious  nervous  factors  can  be  excluded,  a  careful  study  of 
the  gastro-intestinal  tract  should  be  made.  DiMurbances  of  the  gastro- 
mtestinal  trad  are  more  often  the  cause  of  nervous  symptoms  than  the 
result  of  a  diseased  nervous  system.  In  doubtful  cases,  a  proper  hygiene 
and  therapy  of  the  gastro-intestinal  tract  will  often  be  the  deciding 
factor  in  the  differential  diagnosis. 

Intestinal  Stasis.  Colon  Stasis.  Kellogg^^  discusses  the  question  of 
colon  stasis,  and  is  a  believer  in  the  medical  rather  than  the  surgical 
treatment  of  this  conflition.  In  40,000  cases  with  more  or  less  stasis 
seen  at  Battle  Creek  in  the  last  ten  years,  he  has  performed  colectomy 
on  only  20,  an  extremel\'  small  percentage.  He  takes  the  point  of  view 
shared  by  most  observers  that  the  colon,  instead  of  being  a  useless  appen- 
dage, is  in  reality  an  organ  of  decided  physiological  importance. 

(I  cannot  understand  how  this  idea  could  have  permeated  the  minds 
of  a  certain  group  of  medical  men.  In  fact,  the  absorptive  power  of  the 
colon  is  too  well-known  to  merit  description,  more  than  this  the  con- 
version of  bilirubin,  the  terminal  digestion  of  cellulose,  the  absorption 
of  certain  of  the  aminoacids  must  certainly  take  place  in  the  ascending 
colon.) 

Kellogg  suggests  the  following  measures  for  the  relief  of  stasis:  (1) 
A  diet  whose  outstanding  features  are  low  protein  and  high  cellulose, 
namely,  a  diet  of  fruit,  cereals,  and  vegetables;  (2)  the  free  use  of  dif- 
ferent'substances,  such  as  agar  or  bran  at  every  meal;  (3)  the  use  at 
every  meal  of  one-half  an  ounce  to  three  times  that  amount  of  mineral 
oil;  (4)  abdominal  exercises  and  massage;  (5)  in  very  obstinate  cases, 
large  amounts  of  bran  and  fruit,  in  fact,  just  as  much  as  the  patient  can 
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comfortably  ingest.  Lettuce,  celery,  and  tomatoes  are  all  useful,  and 
fruit  may  be  taken  ad  libitum;  (6)  at  first,  enemas  of  80°  F.  may  be 
used;  furthermore,  the  patient  is  directed  to  go  to  stool  on  arising  and 
after  each  meal;  (7)  in  the  spastic  type  of  lower  colon  condition,  the 
patient  is  given  hot  saline  enemas  containing  several  ounces  of  cultures 
of  the  Bacillus  bulgaricus  and  the  Bacillus  bifidus  to  which  is  added  a 
small  amount  of  malt  sugar  and  boiled  starch,  the  idea  being  to  bring 
about  a  change  in  intestinal  bacteria;  (8)  when  the  lower  bowel  has  lost 
its  sensibility,  various  measures  may  be  used,  such  as  an  electrode  in 
the  rectum,  the  use  of  very  weak  solutions  of  hydrogen  peroxide  (0.25 
per  cent.),  solutions  of  citric  acid  (0.25  to  0.5  per  cent.),  mixtures  of 
equal  parts  of  carbon  dioxide  and  pure  oxygen  gas,  etc.;  (9)  when  there 
is  atro])hy  from  inflammation  of  the  lower  colon,  considerable  relief 
will  be  afforded  by  the  introduction  of  such  substances  as  equal  parts  of 
paraffin  and  liquid  petrolatum  which  will  melt  at  the  body  temperature; 
(10)  the  wet  girdle,  or  Priesnitz  compress,  worn  at  night. 

This  resume  of  medical  treatment  is  well  worthy  of  thought,  and,  in 
selected  cases,  will  accomplish  a  great  deal.  It  must,  however,  not  be 
applied  indiscriminately.  In  fact,  the  treatment  of  constipation  should 
follow,  and  not  i)recede,  an  intelligent  diagnosis.  While  it  is  true  that 
the  majoritx-  of  functional  forms  of  constipation  will  yield  to  the  above 
measures,  there  are  many  cases  in  which  magnesium  sulphate  applica- 
tions or  the  use  of  atropine  with  mild  laxatives,  in  spastic  cases,  will 
accomplish  better  results.  In  still  another  obstinate  group— largely  the 
mechanical  type — only  high  recurrent  irrigation  will  aft'ord  relief. 

IMiGRAiNE  AND  INTESTINAL  Stasis.  Eiuhom'^'^  discusses  the  relation- 
ship between  these  two  conditions,  and  mentions  the  frequency  of 
migraine,  dizziness  and  headache  in  the  various  forms  of  chronic  consti- 
pation; however,  the  interesting  point  in  this  article  is  the  method  of 
treatment  which  the  author  adopts.  He  points  out  that  it  is  necessary, 
as  is  well  known,  to  correct  any  underlying  fault  that  is  in  the  system. 
Apart  from  this  he  recommends  the  following  procedures: 

During  the  attack,  the  desired  rest  must  be  secured  for  the  patient; 
if  j)()ssible,  in  bed.  No  nourishment  should  be  taken,  or  only  very  little 
liquid  food;  and  a  mild  aperient  or  a  saline  enema  should  be  given. 
If  these  measures  are  not  sufficient,  citrated  caffeine,  2  grains,  in  con- 
junction with  paramidon,  5  grains,  may  be  administered  twice  daily. 
In  rare  instances,  codeine  or  morphine  may  be  required.  All  of  these 
remedies  act  well  and  should  be  given  as  needed.  Calomel  is  good,  and 
can  be  administered  when  indicated,  and  injections  may  be  given  to 
wash  out  the  bowel.  In  a  day  or  two  the  migraine  is  over  and  the  patient 
returns  to  normal,  and  then  we  decide  about  other  measures  to  adopt  to 
prevent,  if  possible,  the  return  of  migraine.  If  we  succeed  in  eliminating 
all  the  causative  factors,  the  migraine  will  not  reai)pear;  but,  if  we  can- 
not do  that,  we  can  at  least  cause  the  attacks  to  be  milder  and  less 
frequcTit. 
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Constipation  in  many  instances  is  due  to  a  one-sided  diet,  but  the 
author  urges  plenty  of  bread,  vegetables,  fruit  and  solids.  In  fact,  the 
author  makes  the  surprising  statement  that  the  more  indigestible  food 
these  patients  take  the  better.  His  statements  are  open  to  criticism, 
inasmuch  as  it  is  evident  to  any  clinician  that  constipation  alone  is 
not  the  whole  explanation  of  migraine.  It  is  probable  that  there  are 
many  complicated  chemical  facts  at  the  bottom  of  it,  as  well  as  the 
question  of  anaphylaxis.  Regarding  the  question  of  cathartics  and  laxa- 
tives, he  simply  mentions  the  well-known  combination,  including  the 
use  of  the  combined  agars,  such  as  phenolphthalein  agar,  and  rhubarb 
agar;  oli^-e  oil  injections  are  mentioned  in  cases  of  spastic  constipation. 

Fecal  Signs  of  Gastric  Insufficiency.  GoiflFon^^  reviews  in  detail  the 
fecal  picture  of  gastric  insufficiency.  This  condition  he  considers  more 
common  than  is  generally  believed,  and  the  microscope  shows  connective 
tissue,  undigested  meat  and  potato  cells.  The  characteristic  findings 
are  subacidity  or  achylia;  the  appearance  of  the  stools  which  are 
dark  brown  or  black  externally,  much  lighter  internally;  in  other 
words  when  the  movement  is  indented  with  a  glass  rod,  and  the  bile 
pigments  are  oxidized  on  the  exterior  of  the  movement,  he  ascribes  it 
to  intense  putrefaction.  Hydrochloric  acid  is  given  in  doses  of  1.5  to  3 
grams  a  day^  Matthew  used  to  prescribe  one  to  three  teaspoonfuls  of  a 
mixture  of  20  grams  of  hydrochloric  acid  in  180  grams  of  distilled  water. 
This  dose  was  added  to  a  glass  of  sweetened  water  into  which  was 
mixed  the  white  of  one  egg. 

Appendicitis.  Appendicitis  ajstd  Oxyuriasis.  Matthiasoon^^  states 
that  he  found  a  living  oxyuris  in  the  appendix  of  three  adult  women. 
In  each  case  the  appendicitis  was  mild  and  restricted  to  the  interior  of 
the  organ.  All  of  them  complained  of  boring  pains  in  the  right  iliac 
fossa  for  several  months  before  the  first  attacks.  This  author  believes 
that  the  premonitory  symptoms  were  due  to  the  parasites,  and  suggest 
the  importance  of  these  organisms  in  producing  symptoms.  He  found 
naphthalin  more  effectual  than  santonin  in  getting  rid  of  the  worms. 

Acute  Appendicitis.  NicolP^  discusses  the  subject  of  acute  appen- 
dicitis in  detail.  He  reviews  the  contention  of  Aschoff  that  there  is  no 
such  thing  as  a  primary  catarrhal  inflammation  of  the  appendix,  but 
there  is  always  a  primary  point  of  infection  in  the  subepithelial  layer  of 
the  appendix.  As  a  rule,  a  number  of  these  prmiary  foci  of  infection  are 
formed.  Following  this  line  of  reasoning,  the  following  possibilities 
occur: 

1.  A  primary  lesion,  single,  (a)  may  undergo  resolution,  with  resulting 
microscopic,  subepithelial  scar;  or  (h)  may  ulcerate  by  the  destruction 
of  overlying  mucous  membrane,  with  the  following  result:  Resolution 
and  formation  of  microscopic  mucous  membrane  scar,  or  continuation  of 
the  inflammation  with  production  of  a  chronic  catarrhal  or  ulcerative 
process  of  microscopic  size,     (c)  The  single  lesion  may  progress  to  the 
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serosa,  with  the  result  that  microscopic  perforation  occurs,  with  attend- 
ing infection  of  the  peritoneal  cavity. 

2.  A  primary  lesion,  {o)  may  remain  as  multiple  discrete  lesions, 
that  may  undergo  any  of  the  changes  indicated  above  in  subdivisions 
a,  h,  or  c,  except  that  the  resulting  pathology  is  multiple  instead  of  single. 
(6)  The  primary  lesions  may  coalesce,  forming  lesions  which  ma>'  undergo 
any  of  the  changes  of  the  single  lesion  indicated  in  the  former  divisions, 
except  that  the  resulting  lesion  will  be  macroscopic  in  size,  (c)  In 
either  a  or  b  the  process  may  spread  to  the  mesappendix  and  there 
involve  the  blood  vascular  elements,  the  veins,  producing  thrombosis, 
with  resulting  hemorrhagic  infarct  and  large  perforations  the  result  of 
widespread  tissue  necrosis. 

In  further  explanation  it  may  be  well  to  say  that  while  the  primary 
lesions  are  likely  to  be  nniltii)le,  it  is  (juite  conceivable  that  in  any  given 
inflamed  ai)pendix  we  may  find  evidences  of  both  the  discrete  lesion  and 
the  coalesced  lesion,  and  that  this  combination  of  the  two  varieties  would 
be  the  condition  most  likely  to  be  met  with  in  inflammation  of  any 
marked  extent. 

To  sum  up,  Aschofl"s  teaching  about  the  primary  infection,  in  the 
majority  of  cases,  are  these:  (1)  The  primary  lesion  is  located  in  the 
appendix  itself.  (2)  The  appendix  does  not  become  involved  in  inflam- 
mation as  the  result  of  the  extension  to  it  of  inflammation  of  the  mucosa 
of  neighlK)ring  parts  of  the  gastro-intestinal  tract.  (3)  The  appendix, 
once  involved  by  intrinsic  inflammation,  never  returns  to  normal,  but 
remains  either  in  a  state  of  chronic  inflammation,  or  is  permanently 
injured  and  distorted  by  the  healing  process  which  follows  upon  the 
heels  of  the  acute  attack  of  inflammation. 

"As  a  rule,  the  appendix  is  found  in  the  right  iliac  fossa  pointing 
upward  and  inward,  upward  and  outward,  or  downward  and  inward. 
Disease  may  distort  it  and  alter  its  position,  and  adhesions  may  bury 
or  obscure  its  normal  relations  or  outlines.  Two  positions  are  of  im- 
portance because  of  their  influence  \\]wu  diagnosis  and  operative  removal, 
the  so-called  retrocecal  or  retrocolic  position,  and  the  pelvic  position. 
In  the  retrocecal  or  retrocolic  position,  which  is  found  in  from  10  to  15 
per  cent,  of  all  cases  which  come  to  operation,  in  my  experience  the 
ai)pen(lix  lies  close  to  the  cecum  or  colon,  usually  flrmly  attached  to 
the  posterior  abdominal  wall  or  the  large  intestine,  and  usuall>'  both, 
and  is  overridden  by  the  inflamed  cecum  or  colon.  This  position  of  the 
appendix  may  occur  either  latetal  to  the  cecum  or  colon— the  usual 
position— or  mesial  to  it.  Its  chief  interest  in  this  position  lies  in  the 
fact  that  there  is  danger  of  confusing  its  symptoms  with  those  origuiatmg 
in  a  diseased  gall-bladder  or  kidney,  and  also  in  the  fact  that  operation 
is  rendered  slightly  more  difficult.  In  the  pelvic  position  the  appendix 
l)()ints  almost  directly  downward,  and  is  wholly  or  in  great  part  within 
the  pelvis  proper,  aiid  so  in  relation  with  the  i)elvic  peritoneum  whose 
reaction  to  inflammation  diilers  somewhat  in  symptomatology  from  the 
peritoneum  of  the  general  abdominal  cavity." 

The  cvcitinii  nnisr  is  giv(Mi  as  always  a  bacterial  infection  which  m 
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most  cases  is  a  form  of  the  streptococcus  which  is  soon  superseded  by  the 
pyogenic  forms  of  cocci,  the  colon  organism,  pneumococcus,  etc. 

Regarding  the  symptomnfoJogy,  pain,  nausea  and  vomiting,  tenderness 
and  rigidity,  temperature  and  increased  pulse-rate,  leukocytosis,  and 
eventually  a  mass  comes  into  consideration.  It  is  pointed  out  that  the 
pain,  which  is  almost  always  cramp-like,  commences  in  the  epigastrium 
and. then  gradually  becomes  localized  in  the  right  iliac  fossa.  Sudden 
cessation  of  pain,  with  the  absence  of  general  evidences  of  improvement 
is  a  bad  sign.  The  changing  of  localized  to  general  pain  is  a  sign  of 
spreading  peritonitis.  Primary  nausea  is  differentiated  from  the  later 
persistent  nausea  and  vomiting  of  peritonitis.  Mention  is  also  made  of 
the  fact  that  vomiting  is  likely  to  be  absent  in  patients  whose  appen- 
dices occupy  the  pelvic  position. 

Tenderness,  at  first  general,  is  soon  localized.  It  is  usually,  according 
to  the  author,  about  an  inch  below  the  points  of  McBurney  and  Munro, 
which  points  indicate  the  position  of  the  ileocecal  valve.  In  retrocecal 
positions  of  the  appendix,  the  point  of  tenderness  can  be  found  about 
half  way  between  McBurney's  point  and  the  free  border  of  the  ribs 
"  a  little  too  high  for  the  appendix,  a  little  too  low  for  the  gall-bladder, 
and  not  enough  back  for  the  kidney." 

Rigidity  the  author  gives  as  the  mainstay  for  the  diagnosis  and  should 
be  tested  by  light  palpation  over  the  right  rectus  and  comparison  made 
with  the  left. 

Initial  high  temperatures  and  chilh,  the  author  looks  upon  with  sus- 
picion, inasmuch  as  both  may  indicate  trouble  elsewhere  (chest,  etc.). 
A  sudden  fall  in  temperature  is  a  bad  sign,  indicating,  in  many  instances, 
gangrene  and  perforation.  Regarding  the  increase  in  pulse-rate,  the 
pulse  gains  on  the  temperature  and  the  pulse  rise  often  precedes  it; 
in  fact,  the  statement  is  made  that  the  pulse  gains  fifteen  or  twenty 
beats  on  the  temperature. 

The  author  considers  leukocytosis  very  important  and  states  that  the 
total  count  should  be  compared  to  the  polymorphonuclear  count  or 
percentage.  A  falling  total  count,  with  a  rising  percentage,  is  of  bad 
prognostic  import.  A  mass  he  considers  a  positive  indication  of  appen- 
dicitis, but  says  that  it  occurs  very  rarely  within  the  first  sixty  hours. 
This  statement,  as  many  of  the  others,  must  be  accepted  with  consid- 
erable caution,  inasmuch  as  a  mass  can  arise  in  an  extremely  short 
time. 

Beckman,  Smith,  and  Everinghami°''  give  a  resume  of  500  cases  of 
acute  appendicitis.  The  statement  is  made  that  acute  appendicitis, 
from  a  condition  whose  death-rate  is  approximately  that  of  typhoid 
fever,  has  been  reduced  to  one  with  a  mortality  of  only  1  per  cent, 
if  operation  is  done  within  the  first  twenty-four  hours.  By  the  end  of 
the  second  day,  the  mortality  has  quadrupled,  although  still  consider- 
ably below  the  general  average.  By  the  end  of  the  third  day,  the  mor- 
tality has  passed  far  above  the  general  average,  almost  as  high  a  figure 
as  is  attained  at  any  time, 
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TABLE    I. 

Day  of  illness  operated  Number 

upon.  cases. 

First Ill 

Second 109 

Tliird 89 

Fourth 69 

Fifth 39 

Sixth  and  seventh 33 

Second  week 33 

More  than  two  weeks 13 


Deaths. 
1 
4 
10 
5 
5 
4 
3 


Mortality, 
per  cent. 

0.9 

4.0 
11.0 

8.0 
13.0 
12.0 

9.0 


TABLE  II. 


Diffuse  peritonitis 

Diffuse  peritonitis  with  left  ihac  phlebitis  and  pleurisy    . 
Diffuse  peritonitis  with  multiple  liver  abscesses  and  pleurisy 

Diffuse  peritonitis  with  pnoumonia 

Prolonged  sepsis  and  fecal  fistula 

Sepsis 

Septicemia  and  pneumonia 

Subphrenic  abscesses 

Pneimaonia 

Pulmonary  embolism 

Alcoholism 

Facial  erysipelas 


TABLE   III, 


Abscess. 


Abscess 

Diffuse  peritonitis     .... 
Tuboovarian  abscess 
Acute  cholecystitis  (suppurative) 
Obstruction  due  to  adhesions    . 
Salpingitis      .... 
Toxemia  of  pregnancy    . 
Alcoholism      .... 
Pulmonary  tuberculosis 
Nephritis 


Incidence, 
per  cent. 

21.0 
9.0 
0.4 
0.4 
0.2 
0. 
0. 
0. 
0. 
0. 


The  postoperative  sequelae  were: 

TABLE   IV. 

Incidence, 
Sequelse.  per  cent. 

Fecal  fistula) 5.0 

Pneumonia 2.5 

Infected  wounds  in  undrained  cases  2.5 
Secondary  peritoneal  abscess,  including  three 

subphrenic 2.0 

Pleurisy  (one  suppurative)        .    ~.  .      .  0.6   • 

Phlebitis 0.4 

Early  ventral  hernia 0.4 

Facial  ery-sipelas 0.4 

Tonsillitis 0.4 

Rheumatism 0.4 

Alveolar  abscess 0.4 

Pulmonary  embohsm 0.2 

Septicemia 0.2 

Ileus  paralytic  (operated) 0.2 

Liver  abscesses 0.2 

Parotitis 0.2 

Bronchitis 0.2 

Pulmonary  edema  (slight) 0.2 

Abscess  of  neck 0.2 

Acute  mania 0.2 


Cases. 

107 

45 

2 

2 


18 
1 
1 
1 
3 
1 
1 
2 
3 
1 
1 
1 

34 


Mortality, 
per  cent. 

5.6 
47.0 

50.0 


100.0 
100.0 
100.0 
100.0 


Cases. 

Mortality 
per  cent. 

24 

17 

12 

33 

12 

10 

40 

3 

66 

2 

50 

2 

50 

2 

2 

2 

2 

100 
100 

100 
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In  the  discussion  of  diagnosis,  vomiting  occurred  in  four-fifths  of 
cases,  moderate  temperature  occurred  in  the  average  case,  while  high 
temperatures  were  accompanied  by  higher  mortahty.  The  pulse-rate 
was  often  of  more  value  in  diffuse  peritonitis,  four-fifths  had  a  i)ulse  of 
100,  or  more,  at  operation,  and,  of  the  remaining  one-fifth,  the  majority 
were  between  95  and  100. 

TABLE   V. 

Pulse  at  Percentage  Subsequent 

operation.  of  cases.  mortality. 

Under  100 45  3.6 

100  to  120 31  8.3 

120  a^d  over 23  11.0 

They  come  to  the  conclusion  that  it  is  impossible  to  make  a  diagnosis 
from  the  symptoms  present,  a  severe  case  often  showing  the  least  marked 
signs. 

Rectal  Feeding.  Cornwalh"!  gives  the  following  prescriptions  for 
rectal  feeding. 

Prescription  1.  This  prescription  supplies  daily  20  gm.  of  protein, 
presumably  in  the  form  of  amino-acids,  to  the  value  of  about  700  cal- 
ories, salts,  and  vitamins,  and  water  to  the  amoinit  of  about  50  ounces. 

At  6  A.M.  a  mixture  consisting  of  glucose,  1  ounce;  strained  juice 
of  one-half  orange;  sodium  bicarbonate,  30  grains;  sodium  chloride,  .30 
grains,  and  water  to  make  10  ounces,  is  injected. 

At  8  A.M.  5  ounces  of  skimmed  milk,  thoroughly  peptonized  and  pan- 
creatized,  are  injected. 

At  12  M.,  the  same  as  at  6  a.m. 

At  6  P.M.,  the  same  as  at  8  a.m. 

At  10  P.M.,  the  same  as  at  6  a.m. 

At  midnight,  the  same  as  at  8  a.m. 

Every  second  day,  4  a.m.,  a  colonic  irrigation  with  physiological 
sodium  chloride  solution  is  given,  and  the  glucose  enema  at  6  a.m.  is 
omitted. 

Modifications  of  Prescription  1.  The  quantity  of  the  glucose  enemas 
may  be  reduced  to  8  oinices. 

The  amount  of  the  glucose  in  the  glucose  enemas  may  be  reduced  to 
one-half  or  two-thirds  of  an  ounce. 

The  amount  of  the  glucose  enemas  may  be  increased  to  12  or  10 
ounces  with,  or  without,  an  increase  in  the  percentage  of  glucose. 

A  quarter  of  an  oimce  of  glucose  may  be  added  to  each  milk  enema. 

The  glucose  enemas  may  be  omitted  altogether,  with,  or  without, 
substitution  of  drink  enemas  of  physiological  sodium  chloride  solution. 
Calcium  chloride,  5  grains,  may  be  added  to  each  glucose  or  drink  enema. 

A  culture  of  acidophilic  bacteria  may  be  added  to  any  of  the  enemas 
as  specified. 

Prescriptio7i  2.  This  prescription  supplies  daily  fuel  to  the  amoimt  of 
about  700  calories,  salts,  and  vitamins,  and  water  to  the  amount  of  (iO 
ounces,  but  no  proteins. 

'"'  Journal  of  the  American  Medical  Association,  No.  20,  Ixx,  p.  1451. 
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At  ()  A.M.  a  mixture  consisting  of  glucose,  1  ounce;  the  strained  juice 
of  one-half  orange;  sodium  bicarbonate,  80  grains;  soflium  chloride.  30 
grains,  and  water  to  make  10  ounces  is  injected. 
At  10  A.M.,  the  same  as  at  6  a.m. 
At  2  P.M.,  the  same  as  at  6  a.m. 
At  6  P.M.,  the  same  as  at  0  a.m. 
At  10  P.M.,  the  same  as  at  ()  a.m. 
At  2  A.M.,  the  same  as  at  ()  a.m. 

Modifications-  of  Prescription  2.  The  same  modifications  may  be 
made  of  the  enemas  in  this  pnvscription  as  of  the  similar  glucose  enemas 
in  prescription  1 . 

The  sodium  bicarbonate  in  the  enemas  may  be  increased,  even  to  60 
grahis. 

The  orange  juice  may  be  temporarily  omitted. 

Calcium  chloride  may  be  added  to  the  enemas. 

The  enemas  should  be  introduced  at  a  temperature  of  100°  F.,  and 
slowly,  the  patient's  buttocks  should  be  elevated  and  he  should  lie  on 
his  right  side  for  an  hour  after  the  injection. 

Ileus.  Langer^"^  reviews  the  subject  of  ileus  and  divides  it  into  three 
types:  Adynamic,  dynamic,  and  mechanical. 

Adyxamk'  Ilhus  is  the  tyi)e  due  to  atonic  paralysis  of  the  musculature 
of  the  bowel.  It  is  accc()mi)anied  by  a  total  absence  in  peristalsis,  and 
is  the  type  most  commonly  encountered  after  operation.  The  causes 
l)r()(Uicuig  this  condition  are:  (1)  Localized  septic  peritonitis;  (2)  gen- 
eral septic  ])eritonitis;  (3)  prolonged  violent  haudUng  of  the  gut;  (4) 
prolonged  exposure  of  the  gut;  (o)  severe  traction  of  the  mesentery; 
(6)  prolonged  efforts  at  taxis;  (7)  in  case  of  endocarditis,  embolism  of 
the  superior  mesenteric  artery,  with  sudden  onset  and  fatal  termina- 
tion; (<S)  throml)osis  of  the  mesenteric  veins  following,  for  instance, 
hemorrhoidal  operations,  and  purident  appendicitis  with  a  sudden  onset, 
probably  less  so  than  in  the  preceding  instance,  but  not  less  fatal;  (9) 
adynamic  ileus  from  reflex  action,  most  frequently  seen  in  pneumonia, 
occasionally  in  diaphragmatic  pleurisy;    (10)  s))inal  cord  lesions. 

This  author  believes  that  the  pre-operative  use  of  the  Bulgarian 
bacillus  is  of  value  in  preventing  this  form  of  the  disease.  He  also  be- 
lieves in  the  value  of  morphine,  I  gr.  combined  with  gV  ^^-  strychnine, 
following  operation. 

In  the  treatment  of  ad\  namic  ileus,  he  uses  the  so-called  l-2-)>  enema, 
and  the  S.  S.  enema;  the  12-8  being  1  oz.  of  nuignesium  sulj)hate,  2 
ounces  of  glycerine,  and  3  oimces  of  water;  S.  S.  is,  of  course,  the  soap- 
suds enema.  The  ox-gall  enema,  8  drams  to  a  pint  of  water,  or  the  alum 
enema,  8  drams  to  a  pint  of  water,  is  also  poj)ular.  The  ordinary  molasses 
enema  has  also  j)ro\'cd  efficacious  when  other  means  ha\e  failed,  (iastric 
lavage  is  the  treatment  for  emesis.  ^Mention  is  made  of  electric  massage 
with  the  galvanic  current. 

Kserine,  ,r\,  gr.  every  two  hours  hypodermically ,  is  the  (icrman  method, 
while  atro[)ine,  ,|,y  gr.  every  two  hours,  is  of  value.    During  the  last  two 
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or  three  years,  however,  the  author  has  pUiced  considerable  dependence 
on  pitnitrhi,  an  ampoule  hypoderniically  every  three  or  four  honrs. 

Dynamic  Ileus  is  due  to  excessive  peristalsis  or  a  spastic  contraction 
of  the  gut,  and  is  most  frequently  met  with  hi  lead  poisoning;  tyro- 
toxicon  poisoning,  as  found  after  ingestion  of  spoiled  milk  or  ice-cream, 
is  also  responsible. 

Mechanical  Ileus,  from  the  standpoint  of  the  surgeon,  is  the  most 
promising.  In  a  stud>'  of  1000  cases  by  Gibson,  35  per  cent,  were  due 
to  strangulated  hernia,  19  per  cent,  to  intussusception,  19  per  cent,  to 
adhesive  bands,  12  per  cent,  to  volvulus,  and  the  remaining  15  per  cent, 
were  divided  among  the  other  causes  of  mechanical  ileus.  Strangulation 
numbers  a  great  many  cases,  most  frequently  in  the  neighborhood  of 
the  ileum  owing  to  its  relation  to  the  hernial  orifices,  the  appendix, 
and  the  frequency  of  Meckel's  diverticulum.  Not  merely  inguinal  and 
femoral  hernia  nuist  be  considered,  but  also  femoral,  umbilical,  the  so- 
called  hernia  of  Treitz  into  the  duodenojejunal  fossa,  and  diaphragmatic 
hernia. 

Intussusception  is  most  frequently  found  in  infancy,  70  per  cent, 
occurring  in  the  first  >ear  of  infancy,  52  per  cent,  at  the  ileocecal  valve, 
20  per  cent,  are  enteric,  small  gut  into  small  gut,  and  about  10  per  cent, 
are  colic. 

In  another  group,  obstruction  is  produced  by  obturation  closed  either 
by  blocking  from  within,  with  tumors,  etc.,  or  from  without  by  cicatrices 
due  to  syphilis  and  tuberculosis,  foreign  bodies  such  as  enteroliths, 
gall-stones,  or  fecal  impactions.  Carcinoma  and  neighboring  tumors 
from  without  can  produce  obstruction. 

DISEASES  OF  THE  PANCREAS. 

Pancreatic  Secretion.  Experiments  conducted  by  Mann  and  INIc- 
Lachlin'o^  have  shown  that  while  epinephrin  markedly  increases  blood- 
pressure,  it  also  inhibits  pancreatic  secretion.  Small  doses  decrease 
the  activity  of  the  pancreas  whether  or  not  they  have  the  action  on  the 
blood-pressure.  According  to  these  authors,  epinephrin  also  decreases 
pancreatic  volume,  at  the  same  time  it  also  decreases  pancreatic  flow. 
While  this  is  not  stated,  it  would  appear  that  the  reduction  of  the  secre- 
tion is  dei)endent  upon  the  amount  of  blood  going  to  the  pancreas. 
The  ex])eriments  of  these  authors  tend  to  indicate  that  the  pancreatic 
vessels  are  more  sensitive  to  the  reaction  of  e])inephrin  than  those  of  any 
other  region  concerning  which  we  have  this  information. 

Pancreatic  Diabetes.  Hardoyi"*  reports  a  case  of  pancreatic  diabetes 
in  a  young  man,  aged  twenty-one  years,  which  was  believed  to  be 
due  to  inherited  syphilis.  The  diabetes  was  accompanied  by  a  very 
high  azoturia  and  glycosuria,  as  well  as  great  prostration.  Ilardoy 
attempted  some  experiments  to  ascertain  whether  the  sympathetic  or 
vagus  system  was  involved.  The  test  showed  a  positive  reaction  for 
vagatonia.  He  therefore  administered  pilocarpine,  the  eft'ect  being  just 
as  he  surmised.    But,  as  the  nervous  system  became  habituated  to  the 

i'»  .3our.  Pharm.  and  Exper.  Therapeutics,  Octol^T  10,  1917^  x,  251. 
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use  of  pilocarpine,  the  effect  became  constantly  less.  At  that  point  he 
b(\<;;an  vigorous  specific  treatment,  and  the  sugar  disappeared  from  the 
urine.  To  confirm  these  conclusions,  he  brought  on  a  glycosuria  by  a 
change  in  diet,  and  banished  it  as  readily  with  pilocarpine.  He  also 
insisted  upon  the  necessity  for  making  a  careful  search  for  syphilis  in 
every  case  of  diabetes. 

Acute  Pancreatitis.  jNIorton'"'  mentions  3  interesting  cases  of  this 
disease.  The  hrst  one  is  especially  so,  inasmuch  as  the  abdomen  was 
opened  and  some  fat  necrosis  found,  yet,  on  examination  of  the  pan- 
creas, no  definite  abnormal  condition  of  the  organ  could  be  found.  It 
was  not  until  postmortem,  after  removal  of  the  pancreas,  that  it  was 
discovered  that  the  disease  was  confined  almost  entirely  to  the  middle 
of  the  organ,  so  that  external  examination  or  inspection  failed  to  reveal 
evidence  of  the  disease.  The  second  case  was  of  interest,  because  of 
fecal  \'omiting.  The  third  case  was  of  interest  because  the  patient  had 
almost  recovered,  only  to  have  a  recurrence  of  serious  symptoms,  fol- 
lowed by  death.  This  case  was  probably  due  to  retention  of  gall-stones 
in  the  common  duct.  In  all  three  of  these  cases  there  was  a  history  of 
recurrent  pain  in  the  ui)per  abdomen,  unaccompanied  by  jaundice,  yet 
2  of  the  3  cases  had  stones  in  the  gall-bladder.  An  interesting  question 
that  arises  in  this  connection  is  that  of  recurrent  upper  abdominal 
colic  in  the  absence  of  biliary  or  pancreatic  calculi.  That  this  occurs  is 
unquestionable.  The  exact  mechanism  by  which  this  is  brought  about 
is  not  clear,  but  the  probabilities  are  that  a  spasm  can  take  place  in 
the  ducts,  due  to  sim})l(;  inflammatory  conditions. 

The  Effect  of  Pancreatic  Secretion  on  Gastric  Acidity.  Gray,^*"^  by 
means  of  a  diversion  of  the  pancreatic  juice  from  the  duodenum  into 
the  stomach,  studied  its  effect  on  gastric  acidity.  From  these  studies  it 
appears  that  early  in  digestion  there  is  comparatively  little  change,  but, 
in  the  later  stages,  a  moderate  decrease  in  acidity,  which  confirms  the 
views  of  Boldyreff.  These  studies  also  demonstrated  that  it  is  possible 
to  transplant  the  larger  pancreatic  duct  into  the  stomach  and  maintain 
it  i)ateiit  for  months.  In  animals  in  which  operative  procedure  has  been 
carried  out,  the  pancreas  was  found  to  undergo  no  inflanunatory  or 
degenerative  changes. 

The  literature  regarding  the  automatic  regulation  of  gastric  acidity 
by  means  of  the  regm-gitation  of  the  pancreatic  secretion  is  steadily 
increasing,  and  there  is  now  no  doubt  as  to  the  importance  of  this 
mechanism.  Not  only  is  this  a"  normal  compensatory  factor  but  it  is 
l)robable,  from  experiments  performed  at  the  physiological  laboratories 
of  the  Jellerson  Medical  C\)llege,  that  the  rest-period  following  gastric 
digestion  is  ])roi)ably  largely  influenced  by  this  factor. 

DISEASES   OF  THE   GALL  BLADDER,  BILE  PASSAGES   AND  LIVER. 

Gall-stones.  Htioi.ocy.  Kosenbloom'"'  discusses  the  etiology  of 
gall-stones.    This  is  particularly  imjiortant  at  a  time  when  the  various 
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theories  regardinji;  the  formation  of  stone  are  being  reviewed  and  chni- 
cally  investigated.  In  reviewing  this  field,  we  find  that  Aschoff  and 
Bacmeister  have  divided  gall-stones  into  the  following  groups: 

(1)  Pure  cholesterol  stones. 

(2)  Stratified  cholesterol  stones  with  calcium. 

(3)  Colesterol,  pigment-calcium  stones. 

(4)  Composite  stones,  composed  of  cholesterol  and  a  mantle  of 

cholesterol  and  calcium. 

(5)  Bilirubin-calcium  stones,  usually  found  in  the  bile  passages  of 

the  liver. 

(6)  The  very  rare  calcium  carbonate  stones. 

The  P>ench  school,  captained  by  Chauffard  and  his  co-workers,  have 
pointed  out  the  importance  of  cholesterol  as  an  etiological  factor,  while 
Rosenow  has  championed  the  bacterial  side  of  the  etiology.  The  inter- 
esting point  in  this  communication  is  the  analysis  of  stones  removed 
from  14  cases  of  cholelithiasis  for  the  cholesterol  content  and  the  amount 
of  calcium.  One  important  point  is  evident,  namely,  that  where  a  pre- 
vious history  of  infection  was  evident,  the  stones  were  chemically  com- 
posed of  calcium  salts  while  in  those  without  a  previous  history  of 
infection,  the  stones  were  cholesterol  stones.  This  finding  opens  the 
way  for  further  study.  For  instance,  Rovsing's  study  of  820  cases 
showed  that  the  gall-bladder  was  entirely  sterile  in  54  per  cent. 

We  are  inclined  to  doubt  this  finding  as  well  as  the  statement  of  the 
author  of  this  article  that  cholecystitis  always  follows  stone,  never  pre- 
cedes it. 

Urobilin  and  Urobilinogen  in  the  Duodenal  Contents.  Sanford,  Giffin, 
Szlapka^"^  have  contributed  an  interesting  investigation  on  the  study  of 
the  amount  of  urobilin  and  urobilinogen  in  various  conditions.  It  will 
be  recalled  that  many  workers  have  considered  that  the  amount  of  bile 
was  an  index  of  blood  destruction.  More  definitely,  however,  was  it 
shown  that  urobilin  and  urobilinogen  were  evidences  of  blood  destruc- 
tion, and  these  substances  may  result  as  well  from  impaired  organ  func- 
tion as  from  blood  destruction.  The  authors  point  out  the  simplicity 
and  preciseness  of  this  method  as  compared  with  more  complicated  stool 
examinations. 

From  their  studies  in  a  group  of  22  miscellaneous  cases,  low  values 
were  found  in  patients  with  anemia  from  hemorrhage,  carcinoma,  tuber- 
culous peritonitis,  syphilis,  portal  cirrhosis,  chronic  infectious  arthritis, 
and  gall-stones.  They  are  low  in  3  out  of  4  patients  with  myelogenous 
leukemia. 

In  hemolytic  jaundice,  the  amounts  were  consistently  high,  even 
though  there  was  only  a  moderate  grade  of  anemia.  The  values  fell 
appreciably  after  splenectomy-,  but  not  as  greatly  as  with  pernicious 
anemia.  In  pernicious  anemia  the  amounts  of  urobilin  and  urobilinogen 
were  above  normal  in  84  per  cent,  of  the  cases.  The  amount  of  uro- 
bilinogen was  constantly  increased  when  the  anemia  was  severe;  older 
patients  gave  lower  values  than  the  younger  ones.    Following  splenec- 
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iomy,  there  was  a  definite  increase  in  the  output  of  urobiHn  and  uro- 
bih'no^^eii.  The  amounts  of  urobilin  and  urobilinogen  did  not  run  parallel 
to  bile. 

The  INIethod  of  Obtaining  the  Duodenal  Contents.  The  tube 
and  metal  ca])sule  employed  are  similar  to  those  of  the  Einhorn  duodenal 
tube,  but  experience  has  led  to  the  use  of  a  somewhat  stiffer  tul)e  and  a 
capsule  A\hich,  though  similar  in  shape,  is  slightly  larger  and  heavier. 
This  capsule  was  recommended  by  Schneider.  However,  an  ordinary 
lunhorn  or  a  Kehfuss  bucket  may  be  used.  For  convenience  in  observ- 
ing the  contents  of  the  tube,  a  piece  of  glass  tubing  is  inserted  at 
its  end. 

In  the  preparation  for  the  examination,  the  patient  is  instructed  to 
partake  of  no  food  for  at  least  twelve  hours,  except  perhaps  a  little  tea 
or  coffee  without  cream,  and  to  take  frequent  sips  of  warm  water  up  to 
the  time  of  the  examination.  The  nature  and  purpose  of  the  test  are 
also  exjiiained,  as  the  patient's  confidence  and  cooperation  aid  in  the 
passage  of  the  tube. 

The  passage  of  the  duodenal  tube  is  a  simple  procedure.  The  metal 
capsule  is  placed  on  the  back  of  the  tongue  and  the  patient  is  directed 
to  swallow  hard  several  times  in  raj^id  succession.  There  is  usually  some 
difficulty  as  the  capsule  reaches  the  level  of  the  cricoid,  })ut  this  is  over- 
come by  deep  breathing.  After  the  capsule  has  passed  this  irritable 
zone,  i)eristalsis  carries  it  along  without  further  discornfort  to  the  patient 
and  largeh-  beyond  his  control.  He  merely  swallows  from  time  to  time, 
taking  a  few  sips  of  warm  water  and  the  capsule  finally  reaches  the 
stomach  and  comes  to  rest  at  about  00  cm.  from  the  incisor  teeth. 

The  patient  is  now  made  to  lie  on  his  right  side,  with  the  hips  elevated 
S  to  10  inches.  The  pyloric  end  of  the  stomach  thus  becomes  more 
deijcndent,  and  gravity,  aided  by  gastric  peristalsis,  causes  the  cai)sule  to 
pass  through  into  position  in  the  duodenum  some  70  cm.  from  the  incisors. 
In  our  experience,  this  is  accomplished  in  from  fifteen  minutes  to  an 
hour,  usually  in  about  forty-five  minutes.  At  no  time  is  it  necessary  to 
j)ush  the  tul)e  on  its  way.  Pushing  only  tends  to  coil  it  up  in  the  stomach 
and  may  even  frustrate  its  passage  into  the  duodenum. 

\\\\\\  the  patient  on  his  side,  the  end  of  the  tube  is  allowed  to  hang 
well  (Aer  the  edge  of  the  table.  Gastric  contents  siphon  out  first,  the 
sijjhon  being  started  by  the  injection  of  a  few  cubic  centimeters  of  warm 
water.  As  the  capsule  moves  through  the  pylorus  into  the  duodenum, 
the  fluid  recovered  becomes  yellowish,  and,  finally,  clear  bile  is  obtained. 
It  may  vary  in  color  from  light  yellow  to  chocolate  brown.  I'ure  duo- 
denal fluid  is  faintly  alkaline,  clear,  of  quite  uniform  color,  and  viscid; 
the  foam  is  golden.  The  li(|uid  nuist  be  alkaline.  Its  mere  aj)pearance 
is  not  a  sale  guide  as  to  its  identity,  although,  with  ex])erien('e,  one  may 
come  to  recognize  it  readily.  The  character  of  the  fluid  collected  must 
be  observed  closely,  as  from  time  to  time  the  pylorus  ])ermits  the  passage 
of  gastric  contents  into  the  duodemnn.  This  impure  liquid  may  be  de- 
tected by  its  change  in  color  and  its  dull,  cloudy,  opalescent  ai)i)earance, 
diminished  viscidity,  more  rapid  flow,  and  change  in  reaction  to  litmus 
or  Congo  red.    It  should,  of  course,  be  discarded. 
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Should  the  flow  of  bile  become  interrupted  for  an  unusual  ieuf^tli  of 
time,  the  injection  of  a  little  warm  water  into  the  tube  or  the  taking  of 
deep  breaths  by  the  patient,  will  help  to  reestablish  it.  The  application 
of  suction  is  neither  necessary  nor  advisable. 

It  is  our  custom  to  collect  the  duodenal  contents  in  a  small,  amber- 
colored  bottle,  as  air  and  light  cause  the  rapid  transformation  of  the 
urobilinogen  into  urobilin;  20  c.c.  of  liquid  are  necessary,  for  the  test 
should  be  made  immediately. 

Laboratory  TF.(^HNfC.  The  duodenal  contents  are  poured  into  a 
graduated  cylinder  as  soon  as  it  is  brought  to  the  laboratory,  and  the 
gross  appearance  noted.  Normally,  it  is  a  light,  straw-colored,  viscid 
fluid,  and  this  is  reported  as  normal  yellow  (N).  The  color  may  vary 
to  dark  yellow-brown,  and  chocolate.  The  dark-colored  fluids  always 
yield  much  bilirubin,  but  the  color  of  the  duodenal  contents  does  not 
always  indicate  the  amount  of  urobilinogen  or  urobilin  present,  as  these 
derivatives  of  bilirubin  are  sometimes  demonstrated  in  considerable 
amount  in  normal  yellow  fluids.  Occasionally,  however,  in  cases  other 
than  pernicious  anemia  or  hemolytic  icterus,  a  colorless,  watery  secre- 
tion, with  no  biliary  pigments  or  derivatives,  is  collected. 

When  20  c.c,  or  more,  of  clear  duodenal  contents  is  collected,  it  is 
divided  into  two  10  c.c.  portions  in  25  c.c.  graduates.  To  one  10  c.c. 
portion  is  added  an  equal  amount,  10  c.c,  of  a  saturated  alcoholic  solu- 
tion of  zinc  acetate  (Schlesinger's  solution).  The  mouth  of  the  graduate 
is  closed  by  the  thumb  and  the  contents  thoroughly  mixed  by  vigorous 
shaking  for  about  one  minute.  The  mixture  is  then  filtered  through  a 
single  layer  of  coarse  filter  paper,  the  filtrate  being  collected  in  another 
clean,  dry  graduate.  When  exactly  10  c.c  of  filtrate  is  obtained,  it  is 
used  for  testing  the  urobilin  and  urobilinogen.  To  this  mixture,  which 
consists  of  5  c.c  of  duodenal  contents  and  5  c.c  of  Schlesinger's  solu- 
tion, is  added  exactly  1  c.c.  of  Ehrlich's  aldehyde  reagent,  measured  with 
1  c.c  pipette,  the  color  of  the  fluid  is  usually  significant  when  viewed  by 
transmitted  and  reflected  light.  If  urobilinogen  is  preset  in  consider- 
able amount,  especially  if  it  predominates,  the  flaid,  on  the  addition 
of  Ehrlich's  reagent,  becomes  a  cherry-red,  varying  in  intensity  with  the 
amount  of  chromogen  present.  When  there  is  a  preponderance  of  uro- 
bilin, the  color  by  transmitted  light  is  yellow  or  brown,  and  by  reflected 
light  a  green  fluorescence  characteristic  of  mixtures  of  urobilin  with  zinc 
salts  is  noted.  The  graduate  is  now  set  in  the  dark  for  fifteen  minutes 
before  it  is  examined  spectroscopicalh'.  This  length  of  time  seems  neces- 
sary to  sufficiently  reveal  the  absorption  bands  of  the  spectrum,  while 
if  the  mixture  stands  for  longer  intervals  of  time  some  of  the  mother 
substance,  urobilinogen,  may  become  converted  into  urobilin. 

While  waiting  before  making  the  spectroscopic  examination,  the  sec- 
ond 10  c.c  portion  is  tested  for  bilirubin.  To  the  duodenal  contents  in 
the  second  25  c.c.  graduate  is  added  exactly  10  c.c  of  10  per  cent,  aqueous 
solution  of  calcium  chloride  made  slightly  alkaline  to  litmus  with  normal 
sodium  hydrate  solution.  The  mixture  is  thoroughly-  shaken,  and  then 
poured  into  two  15  c.c.  centrifuge  tubes,  10  c.c  in  each.  It  is  then 
rapidly  centrifugalized  for  a  few  minutes  to  collect  the  precipitate  into 
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a  compact  mass.  The  supernatant  fluid  is  decanted  and  the  residue 
washed  out  of  the  tubes,  with  a  few  cubic  centimeters  of  acid  alcohol 
into  a  porcelain  evaporating  dish.  In  all,  about  20  c.c.  of  acid  alcohol  is 
used  to  dissolve  the  precipitate.  The  alcohol  mixture  is  carefully  heated 
on  a  copper  warming  stage  and  allowed  to  boil  vigorously.  The  color, 
which  may  be  a  brick  red,  soon  changes  to  green  if  there  is  much  bili- 
rubin present.  The  mixture  is  concentrated  so  that  its  volume  just 
reaches  the  "H"  in  an  Esbach  albuminometer.  Alcohol  is  added  to  the 
mark  "R."  The  color  of  the  fluid  by  transmitted  light  is  then  compared 
with  three  standard  tubes  marked  according  to  the  shade  of  emerald 
green  as  viewed  by  transmitted  light.  'J'he  standard  tubes  are  prepared 
arbitrarily  from  specimens  containing  appreciable  amounts,  moderately 
large  amounts,  and  excessive  amounts  of  bilirubin.  These  alcoholic  solu- 
tions may  be  kept  indefinitely  without  change  of  color,  though  it  may  be 
a(hisabk'  to  place  the  tube  in  the  dark  when  it  is  not  in  use. 

The  first  mixture  is  now  examined  spectroscopically  for  urobilinogen 
and  urobilin.  The  spectroscope  we  use  is  of  the  .simple  students'  tj'pe 
having  a  colorimeter,  with  a  slit  adjustable  by  a  thumb  screw,  a  scale 
tube,  and  a  draw-type  of  telescope.  We  use  a  250-watt  Tungsten  elec- 
tric lamp  mounted  on  a  stand  with  a  green  shade  reflector.  This  is 
adjusted  so  that  when  the  colorimeter  of  the  spectroscope  is  placed  about 
8  inches  from  the  globe,  a  brilliant  spectrum  is  produced.  The  glare 
of  the  light  is  kept  from  the  eyes  by  the  shade  of  the  lamp,  and  by  a 
shield  of  black  cardboard  perforated  so  that  it  may  be  slipped  on  the 
colorimeter  tube.  For  observing  the  absorption  bands,  Schneider  uses 
a  50  c.c.  graduate  cylinder. 

Our  own  observations  were  made  in  this  manner  up  to  October  1, 
1910,  since  that  time  we  have  used  a  spectrum  cell  with  ])arallel  sides, 
and  of  such  dimensions  that  the  distance  traversed  by  the  rays  of  light 
in  passing  through  the  fluid  is  exactly  1  cm.  Schneider  opened  the  slit 
of  the  colorimeter  eight  half  turns,  or  four  full  turns,  of  the  adjusting 
screw  when  using  a  cylinder  for  examining  the  solution.  We  have  found 
this  slit  too  wide  with  the  standard  sj)ectrum  cell,  and  have,  accord- 
ingly, used  a  slit  of  just  half  the  width.  Thus,  to  adjust  the  colorimeter 
we  completely  close  the  slit  and  then  open  it  by  four  half  turns,  or  two 
complete  turns,  of  the  adjusting  screw.  This  gives  apparently  about  the 
same  degree  of  absorption  with  the  standard  cell  as  is  obtained  with 
the  cylinder  Avhen  the  slit  is  twice  as  wide,  so  that  in  this  way  all  read- 
ings are  made  to  conform  to  Sclineider's  standard. 

The  presence  of  urobilin  is  marked  by  a  broad  band  in  the  blue  end 
of  the  spectrum.  The  violet  rays  are  com])letely  absorbed,  and,  if  there 
is  much  urobilin  present,  the  entire  blue  ])()rtion,  and  nearly  all  of  the 
green,  may  be  obliterated,  rrobilinogen  absorbs  a  narrow  portion  of  the 
spectrum  in  the  yellow  at  the  edge  of  the  green,  and,  if  present  in  large 
amounts,  the  l)an(l  may  l)e  broad  enough  to  obliterate  the  entire  yellow 
portion  of  the  si)ectrum.  Tt  is  located  by  its  proximity  to  the  "D" 
Frauenhofer  line,  while  urobilin  extends  from  between  the  "B"  and 
"  — "  lines  to  the  violet  end  of  the  visible  spectrum. 

The  method  used  by  Schneider  to  estimate  the  quantity  of  the  absorb- 
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ing  substances  is  that  suggested  by  Wilbur  and  Addis.  The  sohition  is 
(Hluted  carefully  with  alcohol  until  the  absorption-bands  disappear. 
The  urobilinogen  and  uro})ilin  differ  in  their  intensity;  consequently, 
the  disappearance  of  the  absorption  bands  will  occur  with  different  dilu- 
tions, although  at  times  the  same  dilution  causes  the  clearing  of  the 
spectrum  in  both  regions.  The  end-point  is  determined  when  the  absorp- 
tion bantls  disappear,  but  can  be  made  out  faintly  when  the  slit  is 
narrowed  to  just  half  of  its  former  opening,  that  is,  when  the  cylinder 
method  is  used  the  adjusting  screw  is  turned  four  half  turns.  With  the 
standard  spectrum  cell,  the  end-point  is  determined  by  causing  the 
reappearance  of  absorption  bands  with  two  half  tiu'ns. 

The  amount  of  urobilin  and  urobilinogen  is  estimated  according  to 
the  W'ilbur  and  Addis  method  for  1000  c.c.  by  multiplying  the  number 
of  dilutions  by  200.  This  factor  is  used  since  5  c.c.  of  duodenal  contents 
is  represented  in  10  c.c.  of  filtrate  obtained  from  the  mixture  with  the 
Schlesinger  solution.  The  number  of  units  of  urobilinogen  and  urobilin 
are  added  together  and  the  total  number  of  units  reported,  e.  g.,  uro- 
bilinogen (three  dilutions)  3  x  200  =  600  units;  urobilin  (four  dilutions) 
4  X  800  units;   total  1400  units. 

Hemolytic  Jaundice.  Giffin^^^  describes  the  study  of  17  cases  of 
this  disease  which  occurred  in  the  INlayo  clinic.  Of  the  17,  3  were  jaun- 
diced from  infancy,  while  the  author  classified  10  as  being  congenital  in 
type.  Three  of  the  cases  were  definitely  familial,  while  6  gave  a  sugges- 
tive history.  In  all  cases  the  jaundice  was  definitely  acholuric  and 
seems  never  to  have  disappeared.  In  12  of  the  17  cases,  the  spleen  was 
definitely  palpatable.  In  the  12  operative  eases  it  varied  from  300  to 
1780  grams,  with  an  average  of  1070  grams.  That  is  to  say,  five  to  six 
times  the  size  of  the  normal  spleen.  Two  of  the  5  non-operative  cases, 
and  8  of  the  12  operati\'e  cases,  showed  enlargement  of  the  liver.  Only 
1  patient  showed  a  small  amount  of  free  fluid  in  the  abdomen.  Sixteen 
out  of  the  17  cases  gave  a  history  of  attacks  varying  from  mild  abdominal 
distress,  nausea,  fever,  vomiting,  and  headache,  to  actual  pain  when  gall- 
stones were  present.  Very  important  is  the  point  of  recurrence  of  deep- 
ening jaundice,  with  the  crises.  In  only  2  cases  was  the  anemia  severe, 
the  average  hemoglobin  was  59  per  cent.  Color  index  w^as,  as  a  rule, 
high,  the  leukocytes  counts  averaged  10,950,  with  little  change  in  the 
differential  count. 

In  the  majority  of  cases,  after  splenectomy  there  was  an  increase 
in  the  relative  percentage  of  small  lymphocytes,  and  a  decrease  in  poly- 
morphonuclears; the  reverse  has  been  noticed  in  pernicious  anemia 
after  splenectomy,  that  is,  the  blood  has  shown  an  uicrease  of  poly- 
morphonuclears. With  the  fragility  test,  the  hemolxsis  was  complete 
as  from  0.42  to  0.48  per  cent,  sodium  chloride.  On  the  controls  were 
usually  0.032  to  0.32(3;  in  5  eases  in  which  the  urine  w^as  examined  for 
urobilin  and  urobilinogen,  they  were  found  to  be  present  in  each  in- 
stance, while  bile  was  not  found  in  any  case.  Eknen  of  the  13  cases 
examined  gave  a  negative  W^assermann.     The  blood-pressure  was,  in 

i"3  Surgery,  Gynecology  and  Obstetrics,  1917,  xxv,  152. 
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general,  low,  and  there  was  very  little  loss  in  weight.  Three  of  the 
])atients  from  whom  the  spleen  had  been  removed  had  been  pre^•iously 
operated  on  for  gall-bladder  disease,  while  7  of  the  12  cases  showed  gall- 
stones, for  which  a  later  operation  was  done. 

Regarding  the  examination  of  the  hemoglobin  pigment  in  the  duodenal 
content  (Schneider  tests),  the  values  for  urobilin  and  urobilinogen  in 
the  duodenal  c(Mitents  is  an  index  of  blood  distiir})ance,  at  a  given  time. 
For  instance,  tweh'e  tests  done  on  b  of  these  patients  showed  an  average 
of  2050  units  fop  urobilin,  and  1100  units  for  urobilinogen,  these  values 
fell  after  splenectomy. 

The  j>atients  usually  show  marked  improvement  after  removal  of  the 
spleen,  in  fact,  there  is  noticeable  improvement  in  the  jaundice,  usually 
within  twenty-four  hours.  There  was  one  operative  death.  Giflfiii,  in 
discussing  this  disease,  says:  "Hemolytic  jaundice  may  be  regarded  as 
the  diagnostic  keystone  of  the  diseases  associated  with  splenomegaly 
and  anemia.  In  clinical  significance,  it  occupies  the  center  of  a  group 
of  diseases  with  cirrhosis  of  the  liver,  syphilis  of  the  liver  wdth  spleno- 
megaly, and  obstructive  forms  of  chronic  jaundice  on  the  one  hand; 
and  pernicious  anemia,  s])lenic  anemia,  leukemia  and  splenic  Hodgkin's 
disease  on  the  other.  An  ap])reciation  of  the  characteristics  of  hemolytic 
jaundice  gi\es  a  new  insight  into  the  diagnosis  of  these  interesting 
diseases. 

The  difl'crentiation  between  chronic  jaundice  due  to  obstruction  of 
larger  ducts  and  hemolytic  jaundice  (which  hi  part  may  be  due  to 
obstruction  of  smaller  ducts)  depends  largely  on  a  recognition  of  the 
type  of  jaundice  present.  The  jaundice  of  uncomplicated  hemolytic 
jaundice  is  an  intensified  "hemolytic"  icterus,  an  exaggerated  form  of 
the  icteroid  tinge  so  constantly  seen  in  ])ernicious  anemia.  It  is  an 
acholuric  jaundice;  there  is  no  bile  in  the  uriiie;  it  is  not  associated  with 
pruritis;  it  is  of  a  chronic  nature  and  may  be  comparatively  deep  or  of 
mild  grade;  it  is  usually  remittent  in  type  and  never  entirely  disappears. 
In  obstructive  jaundice  there  is  cholic  urine  and  frequently  acholic 
stool;   in  hemolytic  jaundice  acholic  urine  and  cholic  stool. 

The  second  more  important  distinction  between  obstructive  jaundice 
and  hemolytic  jaundice  lies  in  the  difference  in  the  resistance  of  the 
erythrocytes  in  the  peripheral  circulation  to  hypot(mic  salt  solution. 
In  obstructive  jaundice,  the  resistance  of  the  red  cells  is  (juitc  con- 
stantly increased,  sometimes  very  markedly  increased,  while  hi  hemo- 
lytic jaundice  it  is  decreased;  that  is,  the  cells  are  more  fragile.  This 
has  been  found  to  be  a  congenital  condition,  and  members  of  the  family 
sliould  be  tested  for  fragile  corjMisdes  in  order  to  ascertain  exact  data 
concerning  the  congenital  factor  in  a  large  jiercentagc  of  the  cases.  An 
increase  of  fragility  in  other  members  of  the  fainilx-  ina>'  j)rove  to  be 
corroborati\e  evidence  to  a  diagnosis. 

In  (iilHn's  summary,  he  states: 

1.  Seventeen  cases  were  reviewed  of  which  4  are  probably  of  the 
acquired  type.    Jn  12  of  them  splenectomy  was  performed. 

2.  An  increased  fragility  of  the  erythrocytes  in  the  peri])heral  circula- 
tion was  a  constant  finding  in  all  1.')  cases  tested.    This  incn^ased  fragility 
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was  found  to  persist  at  \-arying  periods  after  spleiiectoiiix    in  7  of  S 
patients  tested. 

3.  The  values  for  urobilin  and  urobilinogen  in  the  duodenal  contents 
were  high  in  (>  patients  in  Avhom  they  were  estimated.  There  was  an 
appreciable  fall  in  these  values  following  splenectomy. 

4.  In  7  (5S  per  cent.)  of  12  splenectomized  patients,  gall-stones  were 
present.  The  removal  of  gall-stones  has  not  cured  hemolytic  jaundice. 
On  the  other  hand,  patients  with  hemolytic  jaundice  who  were  splen- 
ectomized have  been  cured  of  their  jaundice  and  anemia  though  retain- 
ing the  gall-stones. 

5.  Of  the  12  patients  on  whom  splenectomy  was  performed,  10  are 
living,  9  are  in  splendid  health,  without  jaundice  or  anemia.  There 
was  one  operative  death.  One  patient  died  four  months  after  operation; 
another  patient,  with  a  severe  form  of  the  acquired  type  of  the  disease, 
who  was  in  excellent  health  for  eighteen  months  had  a  relapse  after  two 
years,  and  is  again  in  fairly  good  health  after  two  and  one-half  years 
following  two  transfusions.  Four  j^atients  have  been  in  excellent  health 
for  fourteen  months,  fifteen  months,  twenty-four  months,  and  fi\'e  and 
one-half  years  respecti^•ely. 

Hyperchlorhydria  from  Biliary  Troubles.  Robles'^"  believes  that  the 
recent  statement  of  Pauchet,  that  of  10  persons  having  gastric  dis- 
turbances about  9  of  them  are  due  to  a  reflex  origin,  is  correct.  He 
reports  a  series  of  cases  in  which  the  symptoms  apparently  were 
those  of  lesions  of  the  pylorus,  or  cancer  of  the  stomach,  but  which 
were  really  due  to  liver  abscess,  gall-stones,  or  general  sluggishness 
of  the  liver.  Unless  bile  is  normally  secreted  and  passed  along  the 
intestine,  pancreatic  juice  is  not  stimulated,  and  therefore  it  does  not 
accomplish  the  regulation  of  gastric  acidity,  so  that  an  excessive  acidity 
occurs.  This  is  the  author's  hypothesis  of  hxperacidity  and  gall-bladder 
disturbances. 

It  is  well  known  to  e\ery  clinician  that  gall-bladder  disturbances  will 
frequently  mask  themselves  beneath  gastric  symptoms,  and  while  it  is 
true  that  there  is  frequently  an  high  acid  condition  in  the  stomach,  in 
gall-bladder  disease  the  incidence  of  high  acidity  is  not  greater  than 
that  seen  in  chronic  appendicitis,  in  the  latter  disease  the  action  of  the 
pancreatic  mechanism  cannot  be  invoked.  In  studies  on  this  subject 
it  can  be  demonstrated  that  in  many  instances  the  regulating  mechanism 
is  not  disturbed.  However,  clean  digestion  with  persistent  high  acid 
figures  should  always  suggest  an  extrinsic  cause,  and  not  the  least  among 
these  is  gall-bladder  disease. 

Spirochetal  Jaundice  (Icterohemorrhagic  Spirochetosis).  From  different 
parts  of  the  world,  and  especially  from  the  armies  in  F'rance,  come 
reports  of  a  form  of  infective  jaimdice.  Dawson,  Hume,  and  Bedson'" 
have  demonstrated  that  this  disease  found  in  France  has  the  same  clin- 
ical and  pathological  features  as  that  described  by  the  Jajianese  workers 
and  is  caused  by  the  spirocheta  icterohemorrhagica.     Even  in  Peru, 

"0  Cronica  Medica,  Lima,  September,  1917,  p.  316. 

"'  British  Medical  Journal,  September  15,  1917,  xi,  345. 
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Arce  and  Ribeyco"^  mention  a  case  in  which  animals  inoculated  with 
the  urine  developed  the  disease,  and  in  which  the  presence  of  the  specific 
spirocheta  of  Inada  and  Ito  was  found.  There  is  some  evidence,  liow- 
ever,  to  demonstrate  that  the  disease  may  occur  without  jaundice. 
Favre  and  Mathieu,"^  for  instance,  record  the  instances  of  7  men  in 
their  service  in  whom  the  spirocheta  was  found  in  the  urine,  in  2  cases 
up  to  three  months.  One  individual  had  a  form  of  arthritis  which  failed 
to  react  to  salicylates,  and  another  died  of  nephritis. 

While  the  nature  of  this  disease  was  thoroughly  discussed  in  the  con- 
tribution on  these  diseases  in  the  last  issue  of  Progressive  Medicine, 
it  is  interesting  to  note  the  increasing  frequency  and  importance  of  the 
disease  and  the  points  which  have  arisen  in  connection  with  it.  For 
instance,  Aragao'^*  discusses  the  similarity  of  yellow  fever  with  infectious 
jaundice,  and  the  frequent  coexistence  of  the  two  diseases  when  the  former 
was  prevailing.  The  nervous  system  is  depressed  in  both,  and  the  heart 
weak;  death  in  yellow  fever  commonly  occurs  between  the  sixth  and 
tenth  day,  and  in  infectious  jaundice  between  the  eighth  and  sixteenth 
day,  although  in  the  latter  disease  the  mortality  is  small.  In  yellow 
fever  the  germ  is  not  found  in  the  blood  after  the  third  day,  so  that  any 
drugs  must  be  gi\'en  during,  or  before,  this  time  for  efficient  action, 
lie  suggests  that  the  cure  which  has  pro\en  effectual  in  epidemic  jaun- 
dice might  cure  yellow  fever,  therefore  he  advises  saharsan  or  its  sub- 
stitutes in  large  doses  during  the  first  three  days  of  yellow  fever,  never 
less  than  50  to  60  eg.  of  salvarsan.  In  this  way,  by  striking  hard,  he 
claims  that  the  germs  can  be  eliminated  before  the  danger  phase. 

Pagniez  and  his  associates"^  found  the  spirochete  in  45  out  of  S7  cases 
of  jaundice  in  soldiers,  and  they  lay  stress  on  the  reddish-saffron  tint  of 
the  jaundice.  The  tint  is  a  combination  of  yellow  with  a  vasodilatation 
of  the  skin.  Even  if  jaundice  be  lacking,  the  latter  is  pronounced. 
Furthermore,  there  are  certain  rather  unstable  pigments  in  the  urine. 
If  a  few  drops  of  acetic  acid  are  added  to  a  few  cubic  centimeters  of 
urine,  and  it  is  heated  as  in  the  albumin  test,  the  acidified  portion  of  the 
urine  turns  a  bright  green — this  phenomenon  occurring  only  between  the 
fifth  and  the  cightii  day.  Blood  platelets  are  below  normal,  and  the  clot 
fails  to  retract  ])roperly.  During  convalescence,  pallor,  persistent  jaim- 
dice,  and  fallhig  of  the  hair  are  striking  features,  alopecia  behig  found  in 
21  out  of  26  cases,  resembling  in  every  respect  syphilitic  alopecia. 

These  same  authors  discuss  the  laboratory  technic  connected  with 
the  disease. 

Pagniez,  and  his  co-workers,'"^  in  a  study  of  102  men  with  infectious 
spirochetal  jamidice,  found  that  the  spirochetes  were  present  in  greatest 
number  in  the  urine  between  the  fifteenth  and  twentieth  day.  They 
remain  a  kmg  time  in  the  uriii(\  some  having  been  found  as  late  as  the 
forty-fourth  day.     Fermentation  of  the  urine  destroys  them,  but  the 

"2  Cronira  Modica,  Ivima,  Peru,  Ootobor,  1017,  xxxiv,  No.  65,  3.55. 

»"  Bull,  do  la  Sof.  M('(l.  dos  H6i)itaux,  Paris,  Decoinhor  21.  1017,  xli.  No.  .36,  1273. 

"<  Brazil  Medico,  Rio  de  .lanero.  Deeemher  1,  1017,  xxxi,  Xo.  48,  400. 
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addition  of  5  per  cent,  of  a  40  per  cent,  solution  of  formaldehyde  will 
preserve  them.  Centrifugalization  can  be  dispensed  with  by  using  the 
ligroin  method.  Three  to  five  cubic  centimeters  of  95  per  cent,  alcohol 
are  added  to  40  to  50  c.c.  of  urine  (with  the  formaldehyde  added)  in  a 
large  test-tube.  ^Vhen  well  mixed,  ligroin  is  added  to  a  height  of  3  to  5 
mm.  Plug  with  a  cork  and  agitate  well  for  a  minute  and  then  stand 
upright  for  half  an  hour  or  more.  With  a  pipette,  remove  some  of  the 
supernatant  liquid  (a  few  drops)  on  a  slide.  INlix  with  several  drops  of 
alcohol  and  spread  on  a  clean  slide.  Dry  in  the  incubator  and  treat  as 
usual.    Silver  preceded  by  tannin  for  spirochetae  is  the  usual  technic  used. 

Carpi^^^  reviews  his  experience  with  300  cases  of  icterohemorrhagic 
spirochetosis.  He  calls  attention  particularly  to  the  long  incubation 
yeriod  (fifteen  to  twenty  days,  or  longer).  The  glands  in  the  groin  and 
axilla  were  swollen  but  not  tender,  and  the  blood  showed  poly  nuclear 
leukocytosis  which  differentiated  it  from  the  leukopenia  of  typhoid.  He 
found  a  combination  of  arsenic  and  mercury  very  usefid. 

Regarding  the  disfribiifion  of  the  spirochetes,  Iwada.,^^^  Kaneko  and 
Okudo,  studied  this  problem  from  the  necropsies  of  43  jjatients  who  died 
in  various  stages  of  the  disease.  The  spirochetes  appear  first  in  the  liver 
and  suprarenals,  but  remain  for  some  time  in  the  muscle,  prostate, 
thymus,  appendix,  testicles,  epididymis,  etc.  In  the  kidneys  they  are 
often  found  for  a  long  time.  Again,  in  the  early  stages  they  are  usually 
situated  extracellularly  in  the  interstices,  later  intracellularly. 

In  34  out  of  92  cases,  or  37  per  cent.,  examined  by  Ido,  Hoki,  Ito  and 
Wani,ii9  spirochetes  similar  to  the  spirocheta  icterohemorrhagise  were 
present  in  the  kidneys  and  urine,  as  directly  demonstrated  by  dark 
ground  illumination  or  indirectly  by  inoculation.  The  organisms  cannot 
be  demonstrated  in  the  blood  and  liver,  but  in  the  urine  of  rats  harboring 
the  disease,  they  can  be  found  almost  without  exception.  Urine  even 
containing  small  quantities  of  the  spirochetes  readily  infects  guinea-pigs 
when  injected  intraperitoneally.  In  Japan,  the  rat  is  undoubtedly  the 
carrier  of  the  spirochete  or  its  causative  agent.  Mus  decumanus  was 
found  to  be  a  carrier  in  40.2  per  cent,  of  149  cases.  Mus  alexandrinus 
was  found  in  O.S  per  cent,  of  24  cases.  From  these  studies,  the  authors 
conclude  that  the  extermination  of  rats  and  field  mice  is  a  very  important 
prophylactic  measure  against  epidemic  jaundice. 

Inada,  Ido,  Hoki,  Ito,  and  Wani'^"  discuss  the  intravenous  serum 
therapy  of  the  disease,  and  Kaneko  and  Okudo^'^  discuss  the  distribution 
of  the  spirochete  after  intra^•enous  serum  therapy.  The  latter  authors 
state  that  the  immune  serum  of  Weil's  disease  is  capable  of  destroying  the 
spirochete  found  within  the  organs  of  man,  with  the  exception  of  the 
kidneys,  and  that  the  action  of  the  serum  is  spirochetolytic  and  spiro- 
cheticidal.  The  scattered  spirochetes  in  the  kidneys  are  resistant  to  the 
action  of  immune  serum.    The  spirochetes,  however,  tend  to  disappear 

1"  Policlinico,  Rome,  July  29,  No.  31,  xxiv,  949. 
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almost  completely  from  the  organs  even  when  no  sennn  is  administered, 
with,  again,  the  kidneys  as  an  exception. 

Inada,^'--  from  the  administration  of  intra\'enons  injections  of  anti- 
sernm,  confirm  the  efficacy  of  this  meth(xl  in  41  cases.  They  declare  that 
five  minutes  after  the  intravenous  injection  of  0.5  of  the  antiserum  per  kg. 
of  weight  in  the  rabbit,  the  antibodies  appeared  complete  in  the  blood. 
With  subcutaneous  injection,  howe\'er,  they  appear  only  in  incomplete 
form  and  not  until  after  eight  hours.  This  passi\'e  imnnmity  lasts  for 
three  or  four  (hi\s.  The  intravenous  serotherapy  seemed  to  act  favorably 
(m  the  hemorrhagic  diathesis,  the  pulse,  and  the  purulent  complications. 

Xotari^^^  reported  ()  cases  of  chronic  suprarenal  insufficiency  after 
epidemic  jaundice.  The  pigmentation  resembles  that  of  Addison's 
disease,  and  the  weakness  was  extreme.  In  one  case  there  were  two 
periods  of  acute  suprarenal  insufficiency.  Apparently,  after  the  li^'e^  and 
kidneys,  the  suprarenals  suffer  most  from  the  infection.  The  spirochetes 
accumulate  in  these  organs  in  enormous  numbers. 

Causes  of  Recurrence  after  Operation  on  the  Biliary  Passages.  Eisen- 
dnitli'-^  gives  an  interesting  sununary  of  the  causes  of  recurrence  after 
operation  on  the  gall-bladder  and  bile  passages.  As  this  subject  concerns 
every  internist,  it  is  important  that  the  cause  of  recurrence  after  these 
operations  be  recognized.  These  recurrences  are  divided  into  two 
classes,  the  true  and  the  false.  True  recurrences  are  those  in  which  there 
has  been  a  reformation  of  stone.  Under  false  recurrences,  the  author 
includes:  (1)  Overlooked  calculi;  (2)  adhesions;  (3)  chronic  pancreatitis ; 
(4)  persistence  or  recurrence  of  original  infection;  (5)  strictures; 
(6)  nstulffi  (external  and  internal) ;  (7)  faidty  technic,  for  instance, 
suturing  the  gall-bladder  to  the  abdominal  wall  or  insufficient  remo^■al 
of  the  cystic  duct,  jiermitting  the  formation  of  a  dilated  stump,  with  the 
possible  true  reformation  of  calculus  in  the  same;  (8)  incorrect  diagnosis, 
for  exam])k\  tabes  and  spinal  tumors;  (9)  coexistance  of  two  conditions, 
as,  for  example,  renal  calculus;  (10)  contraction  of  the  ampulla  of  ^'ater, 
and  (11)  cancer  of  the  head  of  pancreas. 

This  subject  is  becoming  increasingly  imi)()rtant  as  the  number  of 
gall-l)ladder  operations  has  increased.  In  my  opinion,  everything  hinges 
on  the  form  of  ojxTation;  however,  intrahe])atic  calculi,  adhesions,  per- 
sistent stump  with  dilatation,  and  ])ancreatitis  may  all  i)lay  a  role,  but 
persistent  infection  is  probably  the  most  common  that  we  are  called 
upon  to  treat. 

Fecal  Signs  of  Liver  Disease,  ('ampana'-^  maintains  that  when  there 
is  an  irritative  lesion  of  the  liver,  the  stools  show  cellular  detritus,  nuclei 
<jf  li\er  cells,  leukocytes,  the  bile  pigments  of  these  cells  and  glycogen. 
They  pass  out  of  the  liver  in  the  bile  and  may  be  detected  in  the  move- 
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ments.  The  uutlior  insists  that  the  patient  be  kept  on  a  starchy  and 
albuminous  diet  for  several  days,  and  the  teeth  kept  clean,  as  well  as  the 
anus. 

Echinococcus  Cyst  of  the  Liver  Perforating  into  the  Pleura. — Allende  and 
Rosso^"'^  discuss  an  operation  for  supposed  pleurisy  (purulent)  on  a 
married  woman,  aged  forty-three  years.  The  pleura  was  found  to  con- 
tain pus  and  daughter  cysts,  some  empty  and  some  intact.  The  cavity 
was  properly  drained,  but  the  persistent  temperature  confirmed  the 
suspicion  of  an  echinococcus  cyst  in  the  upper  part  of  the  liver.  This  was 
drained  from  below  the  diaphragm  through  a  second  incision,  suturing 
the  lips  of  the  cyst  to  the  skin.  Bile  came  away  with  the  pus,  but  the 
condition  rapidly  improved.  The  diagnosis  was  that  the  cyst  had  per- 
forated, first,  into  a  bronchus,  the  symptoms  and  expectoration  at  that 
time  having  been  ascribed  to  an  acute  bronchial  infection.  A  few  weeks 
later  the  cyst  perforated  into  the  pleural  cavity,  the  bronchus  apparently 
being  insufficient. 

Tests  of  Liver  Function.  Dedichen^^^  tabulates  the  findings  of  various 
methods  of  functional  liver  testing.  He  claims,  from  studies  on  healthy 
and  diseased  indi^'iduals,  that  urobilinuria  is  only  found  when  the  liver 
is  inefficient,  and  that  it  is  a  real  sensitive  test  of  liver  function.  Per- 
sistent urobilinuria  with  heart  disease  indicates  hepatic  insufficiency,  and, 
when  prolonged,  may  be  taken  as  an  index  of  early  cirrhotic  changes 
in  the  liver  parenchyma,  x^limentary  glycosuria  also  indicates  hepatic 
insufficiency,  but  it  may  occur  in  so  many  different  conditions  that  its 
value  is  doubtful.    Lactose  is  more  instructive  than  the  galactose  test. 

Of  still  more  value  are  the  tests  with  20  gm.  of  glycocoll,  or  50  gm.  of 
gelatine.  Amino-aciduria  follows  this  when  the  liver  is  diseased,  and  not 
otherwise.  It  is,  therefore,  of  great  value  in  beginning  cirrhosis  and 
diffuse  toxic  infections  of  the  liver.  Damage  of  the  parenchma  produces 
it  more  certainly  than  damage  of  the  connective  tissue.  A  reduction  in 
the  output  of  urea  and  XH3,  accompanied  by  an  increase  in  the  elimin- 
ation of  amino-acid  after  the  glycoccoll  tests  is  a  combination  only 
encountered  in  cirrhosis  of  the  liver. 

Wild  Rats  as  Carriers  of  the  Spirochete  of  Infectious  Jaundice.  Jobling 
and  Eggstein^'-^  made  an  extremely  interesting  report  regarding  the  possi- 
bility of  wild  rats  as  the  carriers  of  the  spirochete  of  infectious  jaundice. 
They  remarked  that  in  view  of  the  fact  that  a  large  number  of  troops  are 
stationed  in  the  various  Southern  camps,  it  is  essential  to  determine 
whether  or  not  wild  rats  of  the  south  harbor  the  organisms. 

It  will  be  recalled  that  Inada,  Ido,  and  others,  demonstrated  that  rats 
carried  these  spirochete  icterohemorrhagiae,  and  that  the  majority  of 
persons  affected  were  those  whose  occupation  brought  them  into  more 
or  less  close  contact  with  places  infested  with  these  animals.  It  may  be 
recalled  that  Xoguchi,  in  this  country,  found  that  spirochetes  were 
present  in  the  wild  rats  in  New  York  City.  The  authors  of  this  article 
examined  a  large  mnnber  caught  in  different  places  in  Nashville,  Ten- 

126  Prensa  Medica,  Argentina,  Buenos  Aires,  August  10,  1917,  No.  7,  p.  80. 

127  Norsk  Magazin.  f.  Laegevid.,  Christiania,  December,  1917,  No.  12,  p.  1241. 

128  Journal  of  the  American  Medical  Association,  November  24,  1917,  Ixix,  1787. 

9 


130     DISEASES  OF  THE  DIGESTIVE  TRACT  AND  ALLIED  ORGANS 

nessee.  The  rats  were  alive  when  brought  to  the  laboratory,  but  were 
killed  with  chloroform,  and  the  kidneys  asepticalh'  removed.  From  the 
kidney,  a  saline  emulsion  was  prepared,  and  injected  intraperitoneally 
into  guinea-pigs;  both  the  kidneys  from  the  rats  and  the  guinea-pigs 
inoculated  were  examined  and  it  was  found  that  at  least  10  per  cent, 
harbored  these  spirochete  icterohemorrhagiae. 

I  can  do  no  better  than  to  quote  verbatim,  the  statement  of  the  authors : 
"From  the  foregoing  it  will  be  seen  that  about  10  per  cent,  of  the  wild 
rats  of  this  community  harbor  the  parasite  causing  hemorrhagic  icterus, 
and,  as  Xoguchi  has  shown  that  the  rats  about  New  York  City  are  also 
infected,  it  is  probable  that  similar  conditions  apply  in  many  sections 
of  this  country.  The  importance  of  these  obser^-ations  becomes  more 
evident  when  we  consider  the  trench  training  that  is  now  being  given  to 
the  American  soldiers  in  the  various  camps.  Here  we  have  duplicated  hi 
many  wa>s  the  conditioTis  that  make  possible  the  large  number  of  cases 
now  being  rej^orted  in  France  and  Italy,  and  our  demonstration  that  the 
rats  of  the  South  harbor  the  parasites  of  this  disease  makes  it  obvious 
that  all  possible  means  should  be  used  in  the  camps  to  eradicate  these 
pests.  It  has  been  shown  that  the  virulence  of  this  organism  for  guinea- 
pigs  increases  rapidly  when  transmitted  through  several  series  of  these 
animals,  and  we  must  not  forget  that  the  same  thing  may  occur  when  the 
organism  becomes  acclimated  to  human  beings.  This  would  seem  to 
explain  the  high  mortality  of  3S  per  cent,  noted  in  Japan,  where  the  dis- 
ease is  more  i^reNalent;  while  in  pAirope,  where  fewer  cases  have  been 
observed,  the  mortality  is  much  less. 

PERITONEUM. 
Ascites,  a  Study  of  Cases  in  China.  The  Canton  Hospital  in  China^^g 
seems  to  be  unusually  favored  with  cases  presenting  ascites.  In  thirteen 
months,  from  March,  1914,  to  April,  1915,  3.95  per  cent,  of  all  admissions 
were  those  of  ascites.  In  other  words,  of  the  2250  admissions,  70  were 
suflering  from  this  condition.  It  therefore  seems  that  the  diseases 
predisposing  to  the  accumulation  of  free  fluid  in  the  abdomen  must  be 
unchily  frequent  in  China.  With  an  idea  toward  determining  just  what 
were  the  causes  of  this  frequency,  Cadbury  studied  80  cases  which  are 
classed  under  eight  headings: 

Prcdomin:tiit  lesion.  Cases.  Percentage. 

Hepatic  disease 22  27. 5_ 

Splenomegaly 13  16.2.5 

Hepatic  disca.sc  and  splenomegaly 5  6 .  25 

Nephritis 21  26.2.5 

Heart  di.sease      . 10  125.5 

Ne{)hrit is  and  heart  disease 3  3.75 

'rulxTculoiis  peritonitis 4  5.0 

Ahdoininal  tumors 2  2.5 

80  100.0 

All  these  })atients  were  Chinese. 

'"  American  Journal  of  the  Medical  Sciences,  1917,  cliv,  425. 
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Hepatic  and  cardiac  cases  showed  about  equal  numl)ers  before  and 
after  the  fortieth  year,  but  there  were  four  times  as  many  nephritic  cases 
before  the  fortieth  year  as  after  it.  The  series  seems  to  indicate  that 
ascites  is  rareh-  found  in  Chinese  under  nineteen  >ears  of  age,  unless  it  is 
accompanied  or  caused  by  tuberculous  peritonitis.  In  the  discussion  of 
previous  disease,  the  author  states  that  there  is  no  doubt  that  malaria 
is  often  the  cause  of  many  cases  of  splenomegaly.  Dysentery  was  more 
frequently  an  initial  symptom  than  a  previous  illness.  One  hundred 
per  cent,  of  the  hepatic  cases  used  alcohol,  and  83.3  per  cent,  of  the 
splenomegaly  cases  were  addicted  to  the  habit,  91. ()  per  cent,  of  the  renal 
88.8  per  cent,  of  the  cardiac,  and  60.()  per  cent,  of  the  cardiorenal  cases 
belong  to  the  same  group.  In  explanation  of  this  fact,  the  author  states 
that  rice  wine  is  drunk  generally,  and  may  vary  in  strength  from  4  per 
cent.  up.    But  few  of  the  cases  were  opium  smokers. 

Anemia  was  generally  marked  in  the  nephritic  cases,  more  than  half  of 
which  showed  an  hemoglobin  below  70  per  cent.  The  liver  was  enlarged 
in  7  cases;  the  spleen,  in  19  cases.  In  one-half  of  the  40  cases  examined 
for  parasites  and  ova,  paratites  were  found.  Ankylostoma  and  clonorchis 
sinensis  by  their  own  pathological  processes,  may  produce  a  profound 
anemia  oii  the  one  hand,  and  extensive  disease  of  the  liver  on  the  other. 
Hookworms  were  found  in  7  cases  and  clonorchis  in  (). 

In  discussing  the  association  of  edema,  which  was  found  most  fre- 
quently associated  with  renal  disease,  the  author  makes  the  following 
statement: 

"The  frequent  occurrence  of  edema  in  cases  of  nephritis  among  the 
Chinese  is  of  special  interest  because  of  recent  studies  on  the  effect  of 
sodium  chloride  on  this  disease.  It  is  well  known  that  the  best  method  of 
treating  the  edema  of  Bright's  disease  is  by  giving  a  diet  free  from  salt. 
Now  salt  among  the  Chinese  is  a  luxury  seldom  indulged  in  by  the  lower 
classes.  Rice,  the  main  diet,  is  cooked  and  eaten  without  any  salt.  Meat 
is  eaten  in  very  minute  portions  by  the  laborer,  and  vegetables  are  like- 
wise prepared' without  salt.  We  have,  therefore,  to  deal  with  people 
who  rarely  eat  salt  and  whose  diet  is  mainly  vegetarian,  and  yet  afflicted 
with  a  severe  form  of  nephritis  frequently  accompanied  by  local  edema, 
ascites  or  general  anasarca.  In  this  connection,  it  is  also  of  interest  to 
note  that  the  dairy  products— milk,  butter,  cheese— do  not  form  part  of 
the  dietary  of  the  average  Chinese." 

There  are  4  cases  of  tuberculous  peritonitis,  2  in  children,  aged  about 
fourteen  years,  and  2  in  adults. 

The  author's  conclusions  are  as  follows: 

1.  Ascites  is  a  common  condition  in  the  medical  wards  of  a  hospital  in 
Canton. 

2.  This  condition  is  most  frequently  associated  with  cirrhosis  of  the 
liver  or  chronic  nephritis,  but  splenomegaly,  heart  disease,  tuberculous 
peritonitis,  and  abdominal  tumors  are  also  causative  factors. 

3.  The  male  sex  is  more  prone  to  this  form  of  the  disease  than  the 
female,  and  most  cases  occur  between  the  twentieth  and  sixtieth  years. 

4.  The  majority  of  cases  with  ascites  give  an  alcoholic  history. 

5.  Although  the  Chinese  are  largely  vegetarian  in  their  dietary  and 
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seldom  eat  salt,  iiej)hritis  associated  with  cdenia  is  by  no  means 
uncommon. 

Tuberculous  Peritonitis.  Caslnnan'"'  gives  an  interesting  exposition  of 
tuberculous  peritonitis.  He  says  that  the  disease  occurs  much  more 
frequently  than  is  recognized  owing  (1)  to  the  fact  that  it  may  occur  in 
latent  form  without  symptoms,  and  (2)  because  its  manifestations  are 
so  varied  that  the  diagnosis  is  obscure.  The  cases  that  are  discovered  are 
usually  the  advanced  cases.  Then  again,  the  disease  may  be  more  or  less 
localized,  or  spontaneously  recover.  The  frequent  association  with 
general  pulmonary  tuberculosis,  tuberculous  adenitis,  or  tuberculosis  of 
the  intestines,  is  an  aid  to  diagnosis  and  should  suggest  the  possibility 
of  the  disease.  The  coexistence  of  an  effusion  in  another  serous  cavity, 
such  as  the  pleura,  is  of  great  diagnostic  importance. 

The  disease  occurs  in  three  forms:  The  miliary,  68  per  cent.;  the 
chronic  adhesive,  27  per  cent.;  the  chronic  ulcerative,  4  per  cent. 
Symptomatically,  we  can  have  the  acute,  subacute,  and  chronic  types. 
In  the  subacute  and  chronic  types,  the  association  of  free  fluid  or  palpable 
masses  usually  leads  to  the  diagnosis.  The  acute  type  simulates  acute 
appendicitis  or  intestinal  strangulation.  Palpable  nodules  or  con- 
glomerate tubercles  on  rectal  examination  are  of  im])ortance.  He  found 
them  in  4  of  his  cases.  ^Moderate  distention,  abdominal  tenderness 
without  muscle  spasm,  abdominal  discomfort,  anorexia,  alternating  con- 
stipation and  diarrhea,  irritability  of  the  bladder,  weakness  and  loss  of 
weight,  and  sometimes  vomiting.  Pigmentation  of  the  skin  occurs  in  a 
number  of  cases,  and  there  is  usually  a  rise  of  temperature  which  varies 
from  a  high  continued  to  a  slight  evening  elevation.  Normal,  or  even 
subnormal,  temperature  may  be  present.  A  normal,  or  slightly  increased 
leukocyte  count  with  a  relative  increase  of  lymphocytes  may  be  found. 
The  value  of  the  von  Pircjubt  test  is  discussed,  and  it  is  pointed  out  that 
through  overwhelming  infection,  there  may  be  a  negative  reaction  which 
later  becomes  positive  as  the  conditicm  of  the  i)atient  im])roves  and  he 
reacts  to  the  toxin.  Tubercle  bacilli  are  seldom  found  in  the  fluid 
removed  by  aspiration,  and  the  examination  reveals  little  of  value,  al- 
though a  lymphocytosis  rather  indicates  the  tuberculous  lesion.  The 
fluid  is  usually  straw-colored  or  bloody,  but  may  be  ]nirulent  in  the 
ulcerative  variety.  Encysted  fluid  in  the  midlhie  may  be  mistaken  for 
ovarian  cyst,  and  tumor  due  to  rolled  up  omentum  is  frequently  observed 
in  the  chronic  forms.  In  2  of  his  cases,  the  appendix  was  previously 
removed,  but  without  relief  of  symptoms. 

The  ])rognosis  is  given  as  good.  Oschner  states  that  oO  per  cent,  are 
cured  by  medical  treatment,  and  that  50  per  cent,  of  the  remainder  are 
cured  by  surgical  intervention.  Active  intestinal  or  i)ulmonary  tuber- 
cidosis  influences  the  ])r()gnosis  unfavorably.  Persistent  diarrhea 
usually  signifies  intestinal  iuNolvement.  The  chronic  ulcerative  variety 
is  the  least  hopeful,  collections  of  ])us  being  the  danger  hi  this  form. 

The  author  states  that  medical  treatment  is  always  the  plan  indicated 
in  treatment,  and  surgical  intervention  shoidd  be  considered  merely  as 
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an  incident  in  the  general  plan  of  treatment.  There  is  no  doubt  that,  in 
properly  selected  cases,  laparotomy  fre(inently  turns  the  tide.  The  idea 
is  that  the  good  results  come  from  the  exposure  of  the  peritoneum  to  the 
air,  with  resulting  hyperemia.  The  best  results  surgically  are  obtained 
on  those  cases  with  little,  no  no,  fever.  Operative  procedure  consists  of 
incision,  with  evacuation  of  liquid,  exposure  of  the  peritoneum  to  the 
air  with  a  minimum  of  trauma  and  intra-abdominal  manipulation,  and 
closure  of  the  incision  without  drainage.  Intra-abdominal  medication  is 
useless.  Extensive  breaking  up  of  adhesions  is  liable  to  predispose  to 
fecal  fistula  and  persistent  sinuses. 

Rest  and  liberal  diet  is  the  medical  treatment,  which  is  combined  with 
tuberculin  when  the  temperature  comes  dow  n.  Sun  exposures  should  be 
given  to  different  parts  of  the  body. 

This  paper  is  based  on  the  results  of  21  cases;  1(5  of  these  were  operated 
on,  3  of  the  5  unoperated  on  died  in  the  hospital.  Of  the  14  cases  oper- 
ated on  at  the  St.  Francis  Hospital,  1  died  ten  weeks  after  operation. 
Letters  were  sent  to  17,  11  were  not  heard  from,  5  reported  well. 

The  oldest  was  sixty-three  and  the  youngest  two  years  of  age.  There 
were  11  females  and  10  males.  Only  1  case  was  of  the  chronic  ulcerative 
variety;  6  were  well  nourished,  the  rest  undernourished  and  anemic. 
The  highest  leukocyte  count  was  16,000  in  a  chronic  ulcerative  type  with 
pus  formation.  The  lowest  was  5150.  Average  white  cell  count  was  9990. 
The  highest  hemoglobin  was  90  per  cent.,  and  the  lowest  52  per  cent., 
with  an  average  of  72  per  cent.  The  average  differential  count  for  mono- 
nuclears was  2S.3  per  cent,  in  11  cases.  Of  9  cases,  the  von  Pirquet  was 
positive  in  6,  and  negative  in  3.  The  Wassermann  test  was  negati\'e  in 
3  cases  in  which  it  was  performed.  There  was  no  case  of  primary  peri- 
toneal tuberculosis,  for  in  all  cases  some  other  organ  was  involved.  The 
glands  in  8;  adnexia  and  lungs  in  1 ;  lungs  in  3;  lungs  and  testicle  in  1 ; 
lungs  and  pleura  in  3 ;  pleura  in  3 ;  meninges  in  1 .  In  the  (3  cases  in  which 
the  pleura  was  involved,  4  had  effusion. 

Pneumococcic  Peritonitis.  Evans  Meredith^^i  states  that  pneumo- 
coccic  peritonitis  is  a  local  manifestation  of  a  pneumococcal  septicemia. 
^Vhile  it  may  clinically  appear  primary,  it  is  practically  always  secondary 
to  some  other  focus.  Many  pathways  of  infection  have  been  suggested, 
such  as  the  Fallopian  tubes  and  vagina  in  the  female,  through  the 
intestinal  walls  and  from  the  diaphragm  and  pleura,  but  none  of  these 
seem  satisfactory.  The  author  states  that  there  is  apparently  no  reason 
to  believe  that  the  pneumococcus  enters  the  body  in  any  different  manner 
when  it  causes  peritonitis  than  when  it  causes  pneumonia.  In  136  cases 
of  general  peritonitis  in  chiklren,  including  the  appendicular  and  tuber- 
culous type,  37  cases,  or  about  25  per  cent.,  were  due  to  the  jmeumo- 
coccus. 

The  patient,  usually  a  child,  is  taken  ill,  with  pain,  \omiting,  high 
fever  and  rapid  pulse.  *  Pain  is  usually  diffused  over  the  entire  abdomen; 
diarrhea  usually  appears  })ut  may  be  present  earl>'.  There  is  some  som- 
nambulism, drowsiness,  restlessness,  or  delirium,  the  important  point 
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is  the  fact  that  there  are  few  physical  signs,  but  sHght  rigidity,  some 
tenderness,  with  no  maximum  point,  and  often,  after  several  days 
only,  distention,  with  signs  of  peritoneal  exudate.  There  is  usually  an 
increase  in  leukocytes  of  from  20,000  to  30,000.  On  opening  the 
abdomen,  a  characteristic  seropurulent  to  purulent  exudate  occurs. 
Smears  and  cidtures  invariably  reveal  the  pneimiococcus.  In  the  diffuse 
or  fulminating  type,  mortality  is  high,  there  being  85  to  90  per  cent, 
of  deaths.  In  the  localized  type,  nearly  all  cases  get  well  after  early 
surgical  interference. 


DISEASES  OF  THE  KIDNEYS. 

By  henry  a.  CHIUSTIAN,  M.D. 

Blood  Plasma  and  the  Kidneys.  The  clinician  is  apt  to  think  of  the 
kidney  as  an  excretory  organ  and  to  hiy  particular  emphasis  on  the 
relation  of  it  to  the  removal  from  the  body  of  nitrogenous  waste  prod- 
ucts. Though  an  important  function,  this  may  not  be  the  primary, 
and  most  ancient,  function  of  the  kidney.  While  disturbances  in  the 
kidney  lead  to  accumulation  of  nitrogenous  wastes  in  the  body,  and 
these  can  be  measured  by  analytical  methods,  the  riddle  of  what  causes 
the  symptoms  which  we  observe  in  the  patient  with  diseased  kidneys 
has  not  been  answered  as  yet  by  our  studies  and  measurements  of  these 
nitrogenous  products.  Perhaps,  after  all,  the  inorganic  constituents  of 
the  plasma  bear  a  larger  part  in  renal  symptomatology  than  we  think, 
and  more  study  of  them  would  lead  to  fruitful  results. 

A.  B.  Macallum,^  in  an  interesting  address  entitled  "The  Ancient 
Factors  in  the  Relations  between  the  Blood-plasma  and  the  Kidney," 
discusses  the  developmental  history  of  the  kidney  and  its  primal  function 
of  maintaining  a  stable  fluid  medium  in  the  body,  a  fiind  medium  whose 
inorganic  character  has  been  maintained  unchanged  through  countless 
generations  of  mammalian  life  since  it  acquired  its  original  composition 
from  the  ocean  of  prehistoric  time : 

"Among  all  the  organs,  with  their  varied  history  as  to  structure  and 
their  variations  in  function,  there  is,  however,  one  whose  function  in  one 
particular  respect  has  not  changed  from  the  time  when  it  first  began 
to  evohe  in  the  very  far  past.  This  organ  is  the  kidney  and  the  function 
which  it  performs,  as  it  has  performed  it  far  back  in  the  very  beginning 
of  the  history  of  vertebrate  life,  is  the  regulation  of  the  inorganic 
composition  of  the  internal  medium  of  the  body,  which  we  know  as 
the  blood  plasma. 

"  This  organ  was  among  the  very  first  to  appear  in  the  proto vertebrate, 
or  in  the  first  invertebrate  type  which  began  to  differentiate  along  the 
line  of  development  which  residted  in  the  appearance  of  the  proto- 
vertebrate  in  the  Cambrian,  or,  it  may  be,  pre-Cambrian  times.  If  we 
rely  on  the  order  in  which  the  organs  appear  in  the  embryological 
history  of  the  vertebrate,  the  renal  organ  is  as  ancient  as  the  neural  canal, 
and  its  origin  would  appear  to  antedate,  by  a  long  period,  the  closure 
of  this  canal  and  the  disappearance  of  the  coelomic  cavity  into  which  the 
primitive  nephric  tubules  opened.  If  the  latter  are,  as  has  been  claimed, 
derived  by  differentiation  from  the  coxal  glands  of  a  crustacean-like 
form,  they  are  of  more  ancient  origin  than  the  neural  canal  itself. 
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"Enough  has  been  said  here  to  emphasize  the  \^e\v  that  behind  the 
functions  of  the  renal  organ  is  a  history  which  Hnks  up  the  human  body 
with  the  far  past,  with  an  age  of  the  earth  when  its  oceans  contained 
only  what  would  now  be  regarded  as  brackish  water,  and  the  earliest 
type  of  vertebrate  hfe  was  just  beginning  to  appear  as  a  marine  form. 
From  the  facts  achanced,  it  will  be  gathered  also  that  the  blood  plasma, 
so  far  as  its  inorganic  salts  are  concerned,  is  but  a  reproduction  of  the 
remotely  ancient  ocean,  and  that  it  is  an  heirloom  from  the  life  in 

-•  'that  immortal  sea 

"\\'liicli  brought  us  thither,' 

not  indeed  in  the  Wordsworthian  sense,  but  in  the  literal  one,  for  the  sea 
is  the  original  home  of  all  life  on  the  globe,  and  gave  our  blood,  and, 
accordhigly,  the  tissues  of  our  bodies,  a  character  that  long  ages  have 
not  effaced  and  will  not  efl'ace. 

"The  sea  is  the  original  home  of  all  life  on  our  globe,  and  it  was  in  the 
sea  that  the  dift'erentiation  between  animal  and  vegetable  life,  as  well  as 
the  cN'olution  of  the  great  divisions  of  the  animal  kingdom,  were  efi'ected. 
Indeed,  the  great  events  in  the  evolution  of  animal  forms  have  been 
rendered  possible  by  changes  which  ha^■e  taken  place  in  the  composition 
of  the  ocean.  Among  the  fundamental  results  of  these  changes  was  the 
development  of  a  closed  circulatory  system  of  vertebrates,  the  fluid 
contained  in  which  became  henceforth  independent  of  the  comj)osition 
of  the  contemporary  ocean,  and,  as  we  ha^■e  seen,  of  the  ocean  of  subse- 
cpient  periods  even  after  many  millions  of  years,  as  in  the  case  of  the 
Selachians  (sharks),  marine  Teleosts  (cod,  herring)  and  the  Cetacea 
(whales). 

"The  sea,  ever  since  the  first  condensation  of  water  on  the  original 
cooled  rock  crust  of  our  globe,  has  been  changing  in  composition  by  the 
leaching  out  of  its  bed  the  salts  it  contained  and  by  receiving  salts  in 
the  river  discharge,  also  leached  from  the  laud  areas  of  the  globe.  The 
(juantity  of  salts  anuually  discharged  from  the  land  areas  is  enormous. 
The  concentration  has,  therefore,  been  slowly  changing,  and  it  must 
have  been  in  the  far  past  much  less  than  it  is  now. 

"The  relative  proportions  of  the  various  salts  must  have  changed 
also.  All  the  salts  discharged  in  the  ocean  by  the  rivers  ha\e  not  been 
retauied,  for,  were  they  retained,  the  potassiuui  and  the  calcium  salts 
woidd  be  \ery  greatly  more  abundant  than  they  are  now.  The  mag- 
uesiiun  salts  also  have  been  concentrating  slowly,  for  the  elimination  of 
magnesium,  as  carbonate  in  the  formation  of  dolomitic  limestone,  has 
been  jjroceeding  at  a  rate  less  than  that  of  the  constant  addition  through 
the  river  water.  This  would  postulate  that  magnesiinn  is  not  only 
absolutely,  but  also  relatively,  more  abundant  in  the  ocean  of  today  than 
it  was  in  that  of  the  far  past. 

"The  only  constituents  that  are  not  extracted  from  the  ocean  are  the 
sodhun  salts.  These  have  always,  therefore,  been  on  the  increase  from 
a  time  in  the  early  ])re-Cambrian  period,  when  they  were  perhaps  but 
slightly  in  excess  of  those  of  potassium. 
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"The  enormously  long  period  during  which  the  blood  ])la.snia  has  been 
simulating  Paleo5ceanic  conditions  in  the  concentration  of  its  salts  and 
in  the  ratios  of  the  sodiinn,  potassium,  calciiun  and  magnesium  it  con- 
tains, emphasizes  the  importance  in  one  respect  of  the  organ  which  has 
maintained  through  the  long  ages  of  vertebrate  history  tliis  concentra- 
tion, and  these  ratios,  jjractically  unchanged. 

"  This  organ  is  the  kidney.  There  is  in  invertebrates  no  structure  with 
a  similar  fimction,  or  with  a  function  even  distantly  approaching  that 
of  the  vertel)rate  kidney.  It  is  this  organ  that  has  made  a  fimdamental 
difference  between  the  \'ertebrate  and  the  invertebrate,  not  only  in  the 
struggle  for  existence  but  also  in  the  capacity  to  evolve  higher  forms  of 
animal  life.  This  function  of  the  kidney  is  fundamental,  and  is  more 
ancient  than  that  of  excreting  the  waste  products  of  the  tissues  of  the 
body. 

"In  the  long  ages  the  kidney  has  thus  performed  a  function  which,  for 
constancy  and  unvarying  regularity,  is  unrivalled  in  the  world  of  life. 
This  constancy,  this  unvarying  regidarity,  contrasts  strikingly  with  the 
variation  in  function  which  the  other  organs  have  undergone  and  indi- 
cates how  basic  the  kidney  is  in  the  vertebrate  system  and  why  it  takes 
precedence  in  the  body  as  a  vertebrate  organ  par  excellence.'' 

In  view  of  this  important  function  of  the  kidney — namely,  the  stabili- 
zation of  the  inorganic  constituents  of  the  plasma — ]\lacallum  has 
studied  the  inorganic  constituents  of  the  plasma  in  a  few  patients  with 
Bright's  disease  and  eclampsia  and  found  changes,  an  increase  in  par- 
ticular in  the  potassium.  Unfortunately,  the  determination  of  potas- 
sium, magnesium  and  calcium  is  difficult  and  tedious,  and  yet  their 
determination  in  the  plasma  under  diseased  conditions  might  throw  new 
light  on  the  problem  of  the  diseased  kidney.  That  Macallum  found  an 
increase  in  potassium  is  of  interest,  for  potassium  is  a  toxic  substance 
when  retahied  in  the  body. 

Normally  it  is  excreted  too  rapidly  to  protluce  effects,  but  one  of 
my  former  assistants,  Smillie,-  showed  that,  with  a  damaged  kidney, 
potassium  salts  produced  toxic  effects,  and  in  a  rabbit  with  experi- 
mental acute  renal  lesions  death  resulted  speedily  from  a  relatively 
small  dose  of  potassium  chloride. 

War  Nephritis.  A  very  excellent  review  of  war  nephritis  has  been 
written  by  Ameuille,^  and  this  has  been  translated  into  English  by 
Mosenthal.'*  Ameuille  points  out  that  in  civil  life  we  encounter  two  types 
of  acute  ne])hritis:  primary  acute  nephritis  and  secondary  acute  nephritis, 
meaning,  by  the  latter,  such  as  follows  scarlet  fever,  diphtheria,  syphilis, 
pregnancy,  etc.,  while  the  former  is  independent  of  any  known  cause. 
Primary  acute  nephritis  he  regards  as  relatively  uncommon  in  civil  life, 
according  to  Ilerringham,  2.()  cases  per  1000  medical  admissions  to  St. 
Bartholomew's  Hospital  and  still  fewer  in  the  Parisian  hospitals. 

Among  the  soldiers  the  nephritis  is  similar  to  the  primary  acute  neph- 
ritis of  civil  life,  though,  according  to  Ameuille's  view,  it  is  probably  not 

-  Arch.  Int.  IVIed.,  191.5,  xvi,  330. 

'  Revue  de  Pathologique  de  Guerre,  No.  5. 

4  Jour.  Urol.,  1918,  ii,  51. 
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identical.  Then  acute  nephritis  is  far  more  common  in  war  than  in  civil 
life.  War  nephritis  he  subdivides  into  acute  nephritis,  with  edema,  and 
pure  azotemic  acute  nephritis.  Approximately  90  per  cent,  of  the  cases 
studied  by  Ameuille  belonged  to  the  first  type. 

In  the  war  nephritis  with  edema,  a  number  of  patients  give  a  history 
of  antecedent  sore-throat.  Initial  bronchitis  seems  to  have  been  more 
common  in  the  English  than  in  the  French  army.  The  Germans  consider 
exposure  to  cold  as  an  important  cause,  but  Ameuille  does  not  think 
this  is  the  case,  but,  rather,  the  patient  who  is  feverish  has  chilly  sen- 
sations and  so  has  the  impression  of  having  been  exposed  to  cold.  Slight 
fever  at  the  onset  is  the  rule.  Edema  of  the  face  is  by  far  the  most 
common  symptom  and  sign,  and,  if  the  edema  becomes  marked,  the 
serous  cavities  contain  fluid.  If  the  presence  of  edema  is  judged  by  the 
patient's  weight,  it  persists  on  the  average  for  fifteen  days.  Decreased 
urine  output  is  fovmd  in  the  acute  stages,  but  the  amount  is  usually 
500  c.c.  or  more  in  the  twenty-four  hours.  According  to  Ameuille,  in 
the  early  stages  theobromin  produces  no  diuresis,  while  later  on  it  does. 
Judging  from  my  own  experiences  with  diuretics,  I  would  think  the 
diuresis  might  be,  in  i^art,  in  spite  of  the  the()l)romin  rather  than  due 
to  it,  and  that  in  the  early  stages  of  the  disease  it  was  harmful. 

Albumin  is  very  abundant  in  the  urine,  so  that  often  the  urine  boils 
solid,  and  it  persists  longer  than  the  other  changes.  Casts  are  absent  in 
()0  per  cent,  of  Ameuille's  cases,  while  Rose  Bradford,  in  English  soldiers, 
found  casts  hi  794  out  of  1801  cases.  Granular  casts  predominate. 
Ameuille  lays  stress  on  a  large  number  of  polynuclear  leukocytes  as  the 
most  constant  urinary  finding.  INIicroscopic  blood  is  common,  macro- 
scopic rare  (0  i)er  cent,  of  Ameuille's  cases).  In  the  French  troops, 
hypertension  with  the  acute  nephritis  is  rare.  When  hypertension  occurs 
in  some  patients  it  is  found  in  the  early  stages,  while  in  others  it  dcNclops 
only  at  a  later  period  in  the  disease.  Urea  nitrogen  in  the  blood  is 
increased  in  the  more  acute  stages  and  returns  to  normal  by  the  end  of  the 
first  week.  It  seems  to  me  that  this  change  might  be  due,  in  large  part, 
to  the  high  protein  intake  of  the  healthy  soldier,  which  gixes  an  accunni- 
lation  of  blood  urea  at  the  onset,  and  this  is  maintained  for  a  tinie  by 
poor  elimination  but  rapidly  drops  to  normal  on  the  low  protein  diet  of 
the  days  of  treatment.  This  would  seem  true  of  those  cases  in  which 
the  increase  is  moderate  and  of  short  duration.  In  other  patients  \yith 
higher  figures  the  urea  is  a  better  indication  of  damaged  renal  excretion. 
Albuminuric  retinitis  and  retinal  hemorrhages  have  not  been  observed 
in  these  cases. 

The  less  frequent  type  of  war  nephritis— namely,  the  acute  pure  azo- 
temic nephritis— i)resents  rather  more  that  is  novel  and  of  interest  to  the 
student  of  nephritic  conditions.  This  type  appears  to  luiNe  been  recog- 
nized very  little  except  by  the  French.  Its  symptoms  are  extremely 
deceptive  and  lead  to  diagnoses  very  foreign  to  that  of  nephritis.  They 
have  been  classified  as  war  nephritis  on  account  of  albuminuria,  hema- 
turia, increase  of  blood  urea  and  their  frequenc\'  at  the  Front.  They 
develop  most  frequently  under  the  guise  of  a  febrile  disease.  The  tem- 
perature rises  more  rapidly  and  fluctuates  more  than  in  typhoid  fever. 
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The  pulse  is  rapid  and  frequently  small.  There  is  general  malaise,  coated 
tongue,  frequent  attacks  of  vomiting  and  persistent  severe  headache. 
In  the  early  days  the  urine  is  decreased  to  600  to  700  c.c.  per  twenty-four 
hours.  It  contains  few,  or  no,  casts  but  a  large  number  of  polymor- 
phonuclear neutrophiles  and  red  blood  cells.  It  always  contains  some 
albumin  and  at  times  a  very  large  amount.  The  determination  of  the 
blood  urea  gives  the  most  certain  diagnosis.  The  cases  with  central 
nervous  system  symptoms  are  the  most  puzzling  and  misleading.  Head- 
ache, epileptiform  seizures  and  delirium  occur,  and  sometimes  lead  to  the 
diagnosis  of  meningitis.  There  may  be  stiffness  of  the  neck  and  a  posi- 
tive Kernig  sign,  but  the  spinal  fluid  is  normal.  On  account  of  the  acute 
delirium  in  some,  they  may  be  mistaken  for.  psychopathic  cases.  In 
this  group  the  author  includes  cases  of  acute  nephritis  with  jaundice. 
It  seems,  however,  to  me  doubtful  as  to  whether  they  should  be  included, 
for  these  appear  to  be  cases  of  epidemic  jaundice  with  renal  symptoms 
and  are  caused  by  the  spirochete  of  this  disease.  In  this  etiological  sense 
they  are  quite  different  from  the  forms  of  war  nephritis. 

The  prognosis  in  cases  of  war  nephritis  with  edema  is  good  for  the 
immediate  future.  In  the  azotemic  group  without  edema  the  immediate 
prognosis  is  not  as  good.  The  final  prognosis  in  the  sense  of  future 
chronic  lesions  cannot  be  stated  until  more  time  has  elapsed. 

As  to  the  pathological  anatomy  of  war  nephritis,  relatively  little 
material  is  available  for  study.  Ameuille  had  six  autopsies  and  thinks 
that  the  essential  lesion  is  an  interstitial  lesion  consisting  of  edema  and 
exudate  of  polynuclear  cells.  In  its  interstitial  character  it  is  similar  to 
the  renal  lesion  sometimes  seen  in  scarlet  fever,  though  in  the  latter  the 
infiltration  is  with  lymphocytes  and  not  with  polynuclear  cells. 

The  etiology  of  war  nephritis  is  not  clear.  In  the  present  war  there 
seems  to  be  close  relationship  between  the  incidence  of  the  disease  and 
prolonged  service  under  conditions  of  trench  warfare.  It  is  of  importance 
in  this  connection  to  note  that  in  the  Civil  War  in  the  United  States 
there  was  an  increased  incidence  of  nephritis  during  the  period  when  the 
fighting  there  took  on  the  nature  of  trench  warfare.  Exposure  to  cold 
as  a  cause  seems  to  be  ruled  out  because  in  the  present  war  an  increased 
number  of  cases  began  in  the  British  troops  in  the  spring  and  in  the 
French  troops  in  the  summer  and  a  similar  relationship  in  the  American 
Civil  War  has  been  shown  by  Langdon  Brown,^  where  the  peak  of  the 
wave  of  cases  occurred  in  July.  Ameuille  dismisses  as  unproven  the 
theory  of  intoxication,  such  as  mineral  from  canned  goods  or  from  using 
chlorinated  water,  and  attributes  the  chief  role  to  infection,  though  the 
nature  of  the  infection  is  not  clear. 

Langdon  Brown,*^  like  Ameuille,  dismisses  cold,  mineral  matter  or 
chlorinated  water  as  etiological  factors.  Excessive  protein  intake  he 
thinks  not  a  cause.  He,  like  Ameuille,  inclines  to  the  view  that  the 
condition  has  an  infectious  origin.  He  emphasizes  the  frequency  with 
which  shortness  of  breath  occurred  at  the  onset;  this  in  the  British  troops 


6  Proc.  Royal  Soc.  Med.,  ix,  Part  3. 
^Practitioner,  1917,  xcviii,  111. 
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is  in  contrast  to  what  Ameuille  observed  in  the  French.  Osler^  has 
()bser\ed  more  cases  with  hypertension  than  did  Ameuille.^  Andrews'* 
found  in  fatal  cases  the  histological  changes  common  to  ordinary,  neph- 
ritis, and  in  this  respect  his  experience  differed  from  Ameuille.  Wallis^ 
demonstrated  a  decreased  diastatic  ferment  in  the  urine  and  found  that 
the  albumin  was  of  the  type  usual  to  nephritides.  Abercrombiei"  noted 
the  frequent  occurrence  of  labial  herpes  as  further  suggestive  of  an 
infectious  origin. 

Tytler  and  Kyle,"  unlike  other  observers,  noted  an  increased  incidence 
in  the  winter.  Dyspnea  they,  too,  found  as  a  frequent  early  symptom 
and  bronchitis  was  an  almost  constant  complication.  Fever,  apart  from 
bronchitis,  was  not  common.  The  blood  urea  was  moderately  increased. 
Histological  study  of  20  cases  was  made  by  them.  The  lungs  often 
showed  i)urulent  bronchitis  and  bronchoijneumonia.  The  spleen  showed 
areas  of  hemorrhage.  In  the  kidneys,  acute  proliferative  glomerular 
changes  were  the  most  constant  findings,  while  tubular  epithelium  showed 
moderate  degenerative  changes. 

Keith  and  Thomson'-  have  furnished  ns  by  far  the  most  complete 
study  of  a  group  of  cases  of  war  nephritis,  using  modern  methods  for 
testing  renal  function.  In  a  very  thorough  manner  they  studied  33 
cases,  especially  selected  from  300  that  passed  through  their  hands. 
Se\'en  of  their  cases  were  fatal,  and,  of  these,  ()  came  to  autopsy.  They 
subdivided  the  cases  into  a  resolving  and  a  non-resolving  type  whose 
characteristics  they  summarize  as  follows: 

"  Resolving  Type.  These  cases  arrived  at  the  base  relatively  soon  after 
the  onset  of  illness  and  were  detained  there  a  shorter  time  than  the  non- 
resolving  ty])e.  During  their  stay  very  marked  improvement  occurred 
in  their  condition,  a  well-marked  diuresis  took  place  early  in  the  disease 
and  was  accompanied  by  the  disappearance  of  headache,  dyspnea,  etc. 
The  l)lo()(]-i)ressure  fell  rapidly.  Retinal  changes  were  infrequent,  slight 
and  transient.  All  showed  a  good  i)htlialein  excretion  and  the  initial 
rise  in  blood-urea  content  quickly  fell  and  remained  low.  Oross  hema- 
turia was  rare  and  did  not  p)ersist.  Albumin  and  cylindruria  decreased 
rapidly  and  the  specific  gravity  of  the  urine  tended  to  rise  to  its  normal 
level. '  -Vmbani's  coefficient  on  evacuation  was  frequently  normal.  Chlor- 
ide elimination  by  the  urine  was  good.  Acidosis  tended  to  be  slight  and 
the  acid-base  relationship  was  restored  without  alkali  therapy. 

"Non-refinhing  Type.  Cases  belonghig  to  this  group  arrived  at  the 
base  later  in  the  disease  and  were  detained  there  longer.  Onset  of  diuresis 
was  delayed,  edema  tended  to  remain  stationary  or  even  to  hicrease, 
marked  secondary  anemia  developed  antl  exacerbations  of  the  disease 
were  of  common  occurrence.  Retinal  changes  were  more  frequent  and 
])ermanent  in  character,  (iross  hematuria  was  a  marked  and  persistent 
feature.  .Mbumin  and  cylindruria  did  not  clear  uj),  and  the  specific 
gravity  of  the  urine  tended  to  remain  low.  Phthalein  excretion  was 
diminished;  the  initial  blood-urea  content  was  higher,  its  fall  nnich 

'  Proc.  Royal  Soc.  Med.,  i.x,  Part  .i.  *  Ibid. 
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slower  and  its  siibseciiient  course  uncertain.  On  evacuation,  none  of 
those  examined  showed  a  normal  Anibard  coefficient.  Elimination  of 
chlorides  in  the  urine  was  often  poor  and  concentration  low.  Acidosis 
was  more  marked,  and  persistent  and  alkali  therapy  was  reciuired  to 
restore  the  acid-base  balance." 

Keith  and  Thomson  em])hasize  dyspnea  as  a  common  and  distressing 
symptom,  usually  with  signs  of  bronchitis  or  basal  congestion.  Every 
case  showed  the  presence  of  blood  in  the  urine.  Renewed  hematuria 
they  noted  several  times  after  the  phthalein  test.  Edema  was  a  constant 
feature,  often  developing  ^^-ith  great  suddenness.  Spontaneous  diuresis 
was  often  the  first  and  surest  sign  of  convalescence.  Relapses  were  of 
frequent  occurrence.  The  pathological  change  in  the  kidney  of  fatal 
cases  was  chiefly  a  glomerular  proliferative  lesion. 

A  perusal  of  these  several  studies  of  war  nephritis  indicates  to  me  not 
what  the  writers  so  often  emphasize— namely,  that  they  are  dealing  with 
a  new  and  distinct  disease  entity  but  rather  that  they  have  studied  a 
quite  wide  range  of  the  clinical  manifestations  of  acute  nephritis  of 
varying  severity.  Both  the  descriptions  and  the  illustrations  of  patho- 
logical lesions  of  the  British  writers  are  at  once  recognized  as  types  of 
proliferatiAC  glomerular  lesions  with  which  I  am  perfectly  familiar  in 
civil  life.  The  interstitial  lesion  described  by  Ameuille  I  think  I  have 
seen  too,  but  not  often.  Their  studies  of  renal  function  show  the  same 
changes  which  occur  in  non-w^ar  nephritis,  with  the  possible  exception 
of  Ameuille's  pure  azotemic  nephritis  which  I  have  never  encountered. 
The  occurrence  of  polynuclear  leukocytes  in  the  urine,  which  is  often 
emphasized  as  a  characteristic  of  war  nephritis,  we  often  see  in  the 
acute  nephritis  of  civil  life,  and  the  same  is  true  of  the  early  slight  fever. 

That  under  war  conditions  acute  nephritis  is  much  more  common  than 
in  ci\il  life  there  is  no  doubt.  Also  with  more  cases,  particularly  those  of 
sudden  onset  and  initial  severity,  a  somewhat  different  general  picture  is 
given,  for  in  civil  life  these  cases  with  marked  sudden  edema  are  not  very 
frequent,  though  they  occur.  In  this  connection  it  is  of  interest  that  in 
my  own  clinic  at  the  Peter  Bent  Brigham  Hospital  there  has  been  a 
distinct  increase  in  191(),  1917  and  191S  in  cases  of  acute  nephritis,  as 
it  has  seemed  to  us,  in  relation  to  a  pre\alent  infection  of  the  upper 
respiratory  tract.  (Cases  of  acute  nephritis  at  Peter  Bent  Brigham 
Hospital  in  1914,  2;  1915,  8;  1910,  23;  1917.  19;  1918  toJime  1,  17.) 
In  these  we  have  seen  a  nephritic  picture  in  miniature  very  similar  to  that 
furnished  by  the  trenches  on  a  large  scale,  just  as  the  winter  of  1917-18 
brought  hit'o  our  wards,  in  a  small  way,  the  same  group  of  atypical  pneu- 
monias, bronchopneumonias  and  empyemas,  which  were  so  numerous 
and  disturbuig  in  our  large  army  camps. 

I  belie\e  that  war  nephritis  is  merely  acute  nephritis  with  many  niore 
cases  of  sudden  onset  and  initial  severity,  brought  on  by  the  conditit)ns 
of  life  of  the  soldier  at  the  front  in  this  war  rather  than  a  new  disease 
entity.  Probably  mingled  with  these  are  cases  of  infectious  disease, 
with  strikingly  prominent  renal  symjitoms,  such  as  Ameuille's  cases  of 
acute  nephritis  with  jaundice,  which  would  seem  to  be  special  forms  of 
epidemic  jaundice  due  to  the  Spirochete  icterohemorrhagise. 
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Tests  of  Renal  Function.  The  current  year  has  added  but  very  little 
of  importance  in  regard  to  renal  function  and  methods  for  testing  it. 
There  has  been  no  dearth  of  papers  dealing  with  this  phase  of  the  neph- 
ritis problem,  but  in  some  sixty  which  were  reviewed  very  little  was 
found  that  was  new.  The  papers  deal,  in  the  main,  with  the  application 
of  accepted  methods  to  concrete  cases  or  groups  of  cases  with  conclusions 
deduced  from  these  studies  essentially  the  same  as  in  previous  years.  As 
perhaps  might  be  expected,  there  is  rather  more  of  a  note  of  caution 
against  making  too  sweeping  deductions  from  a  group  of  tests  applied 
at  one  time ;  the  earlier  enthusiasm,  which  lead  some  to  stake  all  opinions 
in  regard  to  nephritic  cases  on  tests  of  renal  function,  is  tempered  by  the 
noting  of  exceptions  to  the  general  trend  of  results.  However,  this  is  no 
change  from  the  expressed  views  of  those  who  have  had  the  most  experi- 
ence in  past  years  with  this  form  of  examination  of  renal  cases. 

I  am  inclined  to  think  that  as  yet  too  few  of  these  exceptions  have 
found  their  way  into  literature  and  that  many  medical  men  have  been 
led,  in  their  too  complete  dependence  on  tests  of  renal  function,  to 
neglect  extrarenal  factors,  and,  if  I  ma}^  be  permitted  to  say  so,  to  use 
too  little  common-sense  in  forming  judgments  in  regard  to  nephritis 
])atients.  As  study  has  progressed  it  has  become  quite  clear  that  the 
same  rides  do  not  hold  for  acute  nephritis,  chronic  nephritis  with  edema, 
nephritis  with  high  blood-pressure  and  cardiorenal  cases.  In  regard 
both  to  diagnosis  and  prognosis,  the  results  of  tests  of  renal  function 
require  different  interpretation  in  accordance  with  the  type  of  case.  For 
example,  increased  blood  urea  in  acute  nephritis  has  a  different  imi)()rt 
from  the  same  figure  hi  the  patient  with  hypertension  and  a  chronic 
renal  change;  the  patient  with  chronic  nephritis  with  edema  may  show 
reasonably  good  i)hthalein  excretion  and  have  a  very  serious  prognosis, 
while  the  cardiorenal  case  with  the  same  poor  phthalein  excretion  may 
have  a  renal  structure  little  damaged,  though  at  the  time  of  the  test 
renal  circulation  is  poor  and  prognosis  depends  on  the  cardiac  capa- 
bilities of  the  patient. 

Notwithstanding  these  variations  and  exceptions  encountered  in  tests 
of  renal  function,  it  is  clear  that  these  methods  have  been  of  very  great 
usefulness  in  the  study  of  patients  with  nephritis  and  they  have  helped 
much  in  diagnosis,  prognosis  and  treatment.  A  large  group  of  nephritic 
cases  by  nature  have  a  long  duration;  the  condition  is  a  chronic  one; 
this  being  true,  observations  of  numerous  patients  over  long  periods, 
years  not  months,  are  required  before  we  can  expect  to  have  any  very 
complete  knowledge  of  the  significance  of  variations  from  the  normal  in 
renal  function.  It  is  just  this  sort  of  study  of  cases  that  remains  lacking. 
On  it  depends  our  ultimate  conclusions  as  to  i)rognosis  and  treatnient  in 
patients  with  chronic  nephritis  and  for  that  matter,  too,  as  to  the  subse- 
ciuent  course  of  developments  in  the  patient  who  has  had  an  acute 
nephritis.  Repetition  of  tests  on  the  same  case  over  years  and  under 
varying  conditions,  as  far  as  extrarenal  as  well  as  iutrarenal  factors  are 
concerned,  is  needed  for  any  adequate  understanding  of  the  nephritic. 
With  this  added  to  f)ur  ])resent  knowledge  of  renal  function  in  relation 
to  shorter  periods  of  observation,  we  should  be  in  a  position  to  form 
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very  definite  ideas  as  to  the  value  and  the  limitations  of  tests  of  renal 
function.  It  seems  probable  that,  with  the  final  verdict,  we  will  con- 
tinue to  regard  this  type  of  study  of  the  kidney  of  very  great  practical 
usefulness. 

The  complexity  of  present  methods  of  studying  nephritic  patients  is 
illustrated  by  a  summary  by  Moses^^  of  methods  that  may  be  used: 

1.  In  the  examination  of  the  urine. 

(a)  The  specific  gravity. 

(6)  The  reaction. 

(c)  Albumin  and  casts  (cells  should  be  added) . 

(d)  Salt  and  urea  excretion  when  given  by  mouth. 

(e)  The  lactose  test  of  Voit. 

(/)   The  potassium  iodide  test  of  Duckworth. 

(g)  The  urine  with  test-meals  of  Hedinger  and  Schlayer,  Mosen- 

thal,  Frothingham  and  Smillie  and  Christian. 
(/?)  The  excretion  of  phenolsulphonephthalein. 
(/)   Sellard's  alkali  tolerance  test  for  acidosis. 
(j)    Fischer's  alcoholic  solution  of  methyl  red  test  for  acidosis. 

2.  In  the  examination  of  the  alveolar  air. 

(a)  The  Fridericia  method  of  estimating  the  carbon  dioxide 

content. 

(b)  Marriott's  method. 

(c)  The  observations  of  Peabody  on  the  carbon  dioxide  tension 

of  alveolar  air  in  nephritis. 

3.  In  the  examination  of  the  blood. 

(a)  The  blood-pressure  and  pulse-pressure. 
(6)  Van  Slyke's  method  of  determining  the  alkalinity  of  the 
blood  serum. 

(c)  The  hydrogen-ion  content  of  the  blood. 

(d)  The  creatinin  of  the  blood. 

(e)  The  urea. 

(/)   The  uric  acid. 

(g)  The  non-protein  nitrogen  content. 

(/?)  Ambard's  coefficient  with  McLean's  modification. 
To  the  methods  cited  might  be  added,  as  valuable  in  cardiorenal  cases, 
a  trial  of  the  diuretic  action  of  a  drug  such  as  theophyllin  (Christian^'*). 
While  these  numerous  methods  have  been  used,  all  by  no  means 
needed  in  a  practical  understanding  of  a  nephritic  case,  some  duplicate 
others  and  some  have  been  foimd  to  yield  very  little  usable  information. 
The  study  of  the  excretion  of  added  salt  and  urea  gives  essentially  the 
same  information  as  is  yielded  in  a  shorter  time  by  the  study  of  the  urine 
in  two-hour  portions  after  some  such  test-meal  as  that  proposed  by 
Hedinger  and  Schlayer.  Lactose  and  potassium  iodide  are  regarded 
generally  now  as  not  measuring  what  they  were  supposed  to  measure — 
namely,  tubular  and  glomerular  selective  activity  (Geraghty,^'  as  well 
as  several  other  workers) .  Acidosis  is  present  in  severer  nephritis  but  its 

"  Medical  Kecord,  1917,  xci,  273. 

'■•Jour.  Urol.,  1917,  i,  319. 

"*  Southern  Med.  Jour.,  1917,  x,  191. 


144  DISEASES  OF  THE  KIDNEYS 

determination  by  any  of  the  methods  of  studying  the  blood,  urine  or 
alveolar  air  is  of  little  practical  help.  The  determination  of  blood-urea, 
by  reason  of  the  simpler  method,  is  sufficient  in  most  cases  to  represent 
the  acti\ity  of  nitrof2;enous  elimination.  If  found  to  be  low,  a  determina- 
tion of  uric  acid  may  be  made  as  an  index  of  less  renal  disturbance.  If 
the  urea  value  is  high,  a  determination  of  creatinin  may  be  made,  for  its 
marked  retention  is  particularly  of  evil  prognostic  omen.  If  these  esti- 
mations are  made  there  seems  no  reason  to  quantitate  the  total  non- 
])rot('in  nitrogen  of  the  blood,  and  some  observations  of  IMosenthal  and 
Ililler"'  on  1G5  patients  indicate  that  of  the  two  a  blood-urea  determina- 
tion gives  more  information  that  one  of  the  total  non-protein  nitrogen, 
because  in  lesser  degrees  of  disturbance  they  find  an  increase  in  the 
proi)()rtion  of  the  nitrogen  in  the  form  of  urea  before  the  total  non- 
protein nitrogen  is  above  a  normal  value. 

Uric  Acid,  Urea  and  Creatinin.  Durhig  the  past  year  more  data 
has  been  accumulated  in  regard  to  the  relative  excretion  of  uric  acid, 
urea  and  creatinin.  The  observations  of  INIyers,  Fine  and  Lough," 
Gradwohl,'*^  ^Yatanabe^^  and  others  indicate  that  uric  acid  is  excreted 
with  more  difficulty  and  creatinin  with  less,  while  urea  is  intermediate, 
when  the  kidney  is  damaged.  Consequently  an  accumulation  in  the 
blood  beyond  the  normal  of  uric  acid  becomes  an  early  sign  of  decreased 
renal  function,  while,  on  the  other  hand,  an  accumulation  of  creatinin 
beyond  normal  is  of  the  most  serious  prognostic  import.  These  obser- 
vations of  abnormal  amounts  of  uric  acid  in  the  blood  increases  the 
doubt  as  to  the  significance  of  uric  acid  increases  in  gout,  doubt  already 
expressed  by  Pratt  and  McClure-"  and  by  McClure-i  in  their  studies 
of  gout. 

During  the  year  there  has  been  some  discussion  as  to  the  ^'alue  of 
determinations  of  Ambard's  coefficient  or  the  McLean  index  for  express- 
ing a  relation  between  the  ])l()()d-urca  and  its  rate  of  excretion  in  the 
urine  in  the  form  of  a  numerical  factor  that  measures  the  efficiency  of 
the  kidney  as  an  excretory  organ  for  urea.  Smith'^-  concludes  tliat  the 
index  of  urea  excretion  gives  much  more  information  as  to  the  degree  of 
renal  involvement  than  does  the  blood-urea  determination  alone.  On 
the  other  hand,  Watanabe'-'^  arrives  at  ju.st  the  ()j)posite  conclusion  that 
the  Anibard  or  McLean  fornuda'  gi\e  little  more  information  of  diag- 
nostic or  prognostic  \aliie  than  the  blood-urea  alone,  confirming  the 
views  expressed  carHer  by  Addis  and  himself.  Patrick,  \'aughan, 
Hothman,  Skinner  and  Kerr,-'  Lewis,^^  Nakagawa-"  and  «)thers  believe 
these  coefficients  give  reliable  information. 

Addis'-'"  lias  studied  the  urea  content  of  the  urine  and  of  the  blood 
after  the  a(hninistration  of  large  (juantitics  of  urea  as  an  index  of  the 

'"Jour.  I'rol.,  11)17,1,  75.  ''  Aicli.   Int.   Med.,   lOUi,  .wii,  570. 

'"  Urolofj;.  and  ("utan.  Rov.,  1917,  xxi,  64. 

»»  Am.  .Jour.  Mrd.  Sc.   1917,  cliv,  76. 

2"  Arch.  Int.  Med.,  1917,  xx,  4S1.  ''  Ibid.,  p.  641. 

'^^  Jour,  of  the  .Viiior.  Med.  .\s.sn.,  1917,  Ixviii,  27s. 

^■'  Anicricaii  Journal  of  the  Medical  .Sciences,  1917.  cliv.  7(1. 

='  Chicago  Soc.  Int.  Med.,  1917,  ii,  73.         ^  Arch.  Int.  Med.,  1917,  xix,  1. 
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quantity  of  actively  functioning  kidney  tissue  and  draws  the  following 
conclusions : 

"1.  The  ratio  between  the  urea  content  of  the  urine  and  of  the  blood 
expresses  the  number  of  times  by  which  the  urea  excreted  in  the  urine 
during  a  certain  period  of  time  exceeds  the  amount  of  urea  present  in 
100  c.c.  of  the  blood  supplied  to  the  kidney  during  this  time.  It  is  the 
relation  between  the  amount  of  work  accomplished  by  the  kidney  and 
the  most  important  measure  of  the  amount  of  work  the  kidney  is  called 
on  to  perform. 

"2.  Ratios  measured  over  periods  of  twenty-four  hours  are  constant 
in  normal  indi\4duals  who  have  the  same  urea  concentration.  The 
normal  kidney  is  therefore  not  characterized  by  any  intrinsic  tendency 
toward  variability  of  function.  Variations  in  the  kidney  function  arise 
from  differences  either  in  the  en\'ironment  or  in  the  anatomical  structure 
of  the  kidney. 

"3.  Ratios  measured  over  short  periods  of  time  vary  widely,  even 
though  the  blood  concentration  be  the  same.  This  variability  must 
be  due  to  short-lived  alterations  in  environment  which  counterbalance 
one  another  over  long,  but  not  over  short,  time  intervals,  for  it  can 
be  shown  that  such  anatomical  differences  as  may  exist  between  the 
kidneys  of  young  healthy  adults  do  not  play  any  appreciable  part  in  its 
production. 

"4.  Differences  in  the  concentration  of  urea  in  the  urine  are  not  the 
cause  of  this  variability  in  the  ratio  over  short  periods  of  time. 

"5.  Evidence  is  given  against  the  supposition  that  this  variability 
arises  from  such  alterations  in  the  amounts  of  urea  or  of  oxygen  brought 
to  the  kidney  as  would  be  produced  by  differences  in  the  rate  of  flow  of 
blood  through  the  kidney.  Reduction  of  kidney  blood  supply  below  a 
certain  minimum  has  a  marked  effect  on  the  ratio,  but  it  does  not  follow 
that  alterations  above  that  critical  amount  would  have  much,  if  any, 
effect. 

"6.  Since  it  is  possible  to  increase  the  ratio  by  the  subcutaneous 
administration  of  adrenalin  and  to  decrease  it  by  pituitrin,  the  hypo- 
thesis is  advanced  that  part  of  the  variability  of  the  ratio  for  one  hour 
periods  at  the  same  blood-urea  concentration  may  be  due  to  alterations 
in  the  adrenalin-pituitrin  balance  in  the  blood. 

"  7.  It  is  shown  that  the  magnitude  of  the  ratio  increases  with  increase 
in  the  blood-urea  concentration.  In  other  words  the  kidney  responds 
to  a  call  for  more  work  by  an  increase  in  output  which  is  greater  than  the 
increase  in  demand.  It  is  further  shown  that  the  relative  variability 
of  the  ratio  at  different  levels  of  blood-urea  concentration  decreases  the 
higher  that  level  rises.  In  other  words  the  greater  the  demand  for  work 
the  more  constant  does  the  rate  of  work  of  the  kidney  become.  Both  of 
these  phenomena  may  be  brought  into  relation  with  the  hypothesis  of  a 
regulation  of  kidney  activity  by  means  of  the  balance  between  adrenalin 
and  pituitrin  in  the  blood. 

"8.  There  is  evidence  that  a  great  relationship  exists  between  the 
magnitude  of  the  ratio  and  the  size  of  the  kidneys.  This  has  been  shown 
by  comparing  the  average  ratios  obtained  from  species  possessing  kid- 

10 
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neys  which  differ  widely  in  size.  The  removal  of  one  kidney  leads  to  a 
depression  of  the  ratio.  In  kidneys  whose  effective  size  has  been  reduced 
by  necrosis  or  degeneration  of  varymg  extent  there  is  a  relation  between 
the  degree  of  depression  in  the  ratio  and  the  amount  of  tissue  which  has 
been  rendered  functionless. 

"9.  This  direct  relation  between  the  magnitude  of  the  ratio  and  the 
amount  of  actively  functioning  kidney  tissue  is  only  demonstrable  under 
conditions  in  which  the  kidney  is  called  on  for  the  maximal  activity  of 
all  its  secreting  elements  and  is  subject  to  the  least  degree  of  variation 
in  rate  of  worlv.  The  ratio  can  be  taken  as  an  approximate  indication 
of  the  size  of  the  kidney  only  when  it  is  determined  during  the  strain 
induced  by  the  administration  of  a  large  quantity  of  urea. " 

Obviously  the  relation  between  the  blood  urea  and  that  in  the  urine 
depends  on  renal  function,  and  I  believe  that  the  formula?,  if  they  express 
this  relationship,  should  be  of  value  as  measures  of  renal  efficiency. 
Whether  the  law^s  governing  urea  secretion  are  definite  enough  to  be 
expressed  in  formulae  or  whether  the  indices  indicate  renal  function 
any  better  than  the  amount  of  urea  nitrogen  in  the  blood  are  points  on 
which  there  is  no  agreement.  When  the  blood-urea  is  considerably 
increased  there  is  a  corresponding  change  in  the  Ambard  coefficient 
or  the  McLean  index,  and  in  such  cases  the  phthalein  excretion  corre- 
sponds closely,  and  we  feel  pretty  sure  that  renal  function  is  poor. 
When  blood-urea  and  phthalein  excretion  are  about  normal  there  may 
be  marked  variations  in  the  coefficient  or  index  which  do  not  seem  always 
to  correspond  closely  with  the  apparent  renal  function.  It  is  in  regard 
to  such  cases  that  most  doubt  has  been  expressed  as  to  the  value  of  the 
formuhe,  and  yet  it  is  in  this  group  that  the  formula  would  be  most 
helpful  if  their  results  prove  dependable.  At  the  Peter  Bent  Brigham 
Hospital,  as  we  have  determined  the  INIcLean  index  in  more  and  more 
cases,  we  have  tended  gradually  to  put  less  and  less  dependence  on  it  and 
at  present  do  not  regard  it  as  a  very  trustworthy  measure  of  renal 
function  in  these  milder  cases,  while  in  the  more  severe  cases  it  adds  very 
little  information  to  that  given  by  the  blood  nitrogen  and  phthalein 
determinations. 

RennI  Test  Meals.  Further  use  of  test  meals  with  a  study  of  the  urine 
collected  at  intervals  of  two  hours  has  emphasized  the  value  of  this  form 
of  test  as  giving  much  information  in  regard  to  renal  function  and  at 
the  same  time  requiring  simple  methods  easily  carried  out.  Various 
tM)es  of  diet  have  been  described,  but  they  are  all  essentially  the  same 
in  principle  and  result.  As  with  all  other  tests,  caution  is  needed  in 
regard  to  inter])retation,  j)articularly  of  a  single  test,  as  extrarenal 
factors  influence  results  and  must  be  allowed  for.  Lyle  and  Sharlet^^ 
have  called  attention  to  this.  They  point  out  that  the  effect  of  the  state 
of  water  reserve  of  the  tissues  (this  is  a  factor  which  I  believe  is  but  very 
poorly  understood)  anfl  chilling  of  the  body  surface  are  factors  that  may 
hiHuence  significantly  the  results  of  a  test-meal  day.  Judgment  should 
be  reserved,  according  to  them,  on  the  basis  of  a  single  test  meal  unless 

2*  .\rcli.  Int.  Med.,  1918,  xxi,  :m\ 
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the  reaction  gives  evidence  of  marked  renal  insufficiency  in  individuals 
who  are  ont  of  bed  and  exposed  to  the  diverse  influences  of  temperature, 
humidity  and  rate  of  metabolism,  and  in  cases  in  which  no  strict  control 
of  the  dietary  of  the  test  meal  is  attempted. 

PhenolsulplionepMhalein.  The  excretion  of  phthalein  remains  a  much 
favored  test  of  renal  function.  The  ease  of  its  use,  its  lack  of  harmful 
qualities  and  the  information  yielded  are  constantly  emphasized  in  its 
favor.  In  surgical  conditions  some  prefer  other  dye  methods  of  testing 
renal  function,  but  the  objectors  are  relatively  few.  Thomas  and  Bird- 
sale'^  prefer  indigo-carmine.  Very  little  that  is  new  has  been  brought 
out  during  the  year  in  regard  to  this  test.  Peterson^°  has  given  a  method 
for  the  simultaneous  use  of  indigo-carmine  and  phenolsulphonephthalein 
in  surgical  diseases  of  the  kidney  which  is  simple  and  should  be  useful, 
as  these  two  dyes  are  the  ones  most  used  and  about  which  differences  of 
opinion  as  to  relative  value  has  arisen.    Peterson's  method  is  as  follows: 

"1.  The  cystoscope  was  introduced  and  the  bladder  inspected.  The 
ureters  were  catheterized  and  a  sample  collected  for  microscopic  examina- 
tion.   A  culture  was  made  from  each  kidney  on  agar  tubes. 

"2.  Four  cubic  centimeters  of  indigo-carmine  solution  containing 
1  grain  of  the  dye  was  injected  into  one  of  the  veins  at  the  bend  of  the 
elbow.  The  time  of  the  appearance  of  the  dye  at  the  end  of  the  catheters 
was  noted  on  each  side.  A  specimen  for  comparative  microscopic  study 
and  a  culture  for  comparison  with  the  ordinary  culture  were  taken. 

"3.  One  cubic  centimeter  of  phenolsulphonephthalein  was  now 
injected  into  one  of  the  arm  veins  and  the  time  of  its  appearance  noted. 
A  half-hour  specimen  was  taken  from  each  side  and  the  bladder  catheter- 
ized to  measure  the  leakage. 

"4.  Each  specimen  was  diluted  to  250  or  500  or  1000  c.c.  with  dis- 
tilled water  and  sodium  hydrate  solution,  15  per  cent.,  added  imtil  all 
traces  of  blue  disappeared  from  the  solution.  The  amount  of  phthalein 
was  estimated  in  the  colorimeter  and  recorded. 

"5.  The  specimens  collected  from  the  catherers,  both  plain  and  in  the 
presence  of  indigo-carmine,  were  centrifugalized  and  examined. 

"6.  After  tw^enty-four  to  forty-eight  hours  the  two  cultures  were 
compared. 

"7.  A  few  days  later  the  patient  was  given  an  intravenous  injection 
of  1  c.c.  of  phthalein  after  the  bladder  had  been  emptied  by  urination 
or  catheterization  and  after  about  500  c.c.  of  water  had  been  drunk.  At 
the  end  of  thirty-five  minutes  the  excretion  was  collected,  read  in  the 
colorimeter  and  recorded  for  comparison." 

It  was  concluded  that  when  indigo-carmine  and  phenolsulphone- 
phthalein are  excreted  simultaneously  the  addition  of  sodium  hydrate 
eliminates  the  color  of  the  indigo-carmine  and  brings  out  that  of  the 
phthalein;  that  phenolsulphonephthalein  is  excreted  by  the  kidneys  in 
the  same  amount  whether  used  alone  or  simultaneously  with  indigo- 
carmine;  that  the  presence  of  indigo-carmine  does  not  interfere  with 
the  microscopic  study  of  the  specimen  of  urine;  that  the  growth  of 

29  Tr.  Sec.  Genito-urinary  Diseases,  Jour.  Am.  Med.  Assn.,  1917,  p.  229. 
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bacteria  is  not  retarded  by  the  presence  of  this  dye  in  the  culture;  that  a 
quantitative  colorimetric  estimation  of  indigo-carmine  can  be  carried 

out. 

Among  the  very  few  reports  of  injurious  action  from  phthalein  is  the 
observation  of  Keith  and  Thomson'^'  of  the  reappearance  of  hematuria 
in  acute  war  nephritis  following  the  use  of  phthalein.  Personally,  I  have 
never  encountered  any  harmful  action  from  a  ])hthalein  test. 

The  fate  of  unexcreted  phenolsulphonephthalein  is  of  interest.  A 
number  of  years  ago  in  experimental  nephritis  I  was  impressed  with 
the  speedy  and  apparently  complete  disappearance  from  the  animal's 
bod>-  of  phenolsulphonephthalein  when  none  had  been  excreted  by  the 
damaged  kidney.  Gone  it  was  and  no  trace  could  be  found,  but  where 
and  how  had  it  disappeared?  KendalP-  has  answered  the  question  in 
some  very  interesting  work.  According  to  him  phenolsulphonephthalein 
retention  must  mean  phenolsulphonephthalein  destruction.  Experi- 
ment showed  that  phenolsul})honephthalein  was  reduced  easily  by 
nascent  hydrogen  but  not  destroyed  by  oxidation.  When  mixed  with 
various  tissues  ground  into  a  fine  mash  it  was  found  that  liver  destroyed 
practically  all,  muscle  and  intestine  a  large  percentage,  and  spleen, 
pancreas,"  lung  and  kidney  practically  none  of  the  j)henolsul])hone- 
phthalein.  This  appears  to  be  an  enzyme  reducing  action,  as  it  is 
destroyed  by  heat  and  retarded  by  minute  amounts  of  acid  or  alkali 
and  by  the  presence  of  sugars  and  other  substances. 

The  very  low  output  of  i)htlialein  in  chronic  passive  congestion  when 
there  is  no  nitrogen  retention,  I  believe,  may  l)e  the  result  of  such  a 
destniction  of  i)hthalein  in  the  slowed  circulation  rather  than  due  to  the 
iual)ility  of  tlic  kidney  to  excrete  the  dyestufl".  This  would  explain  the 
appareut  discrej)ancy  in  results  of  phthalein  excretion  and  other  renal 
functional  tests  in  cardiac  and  some  other  cases. 

Sodiuvi  Chloride.  Sodium  chloride  excretion  is  an  important  i)hase 
of  the  renal  test  meal  already  discussed.  Disturbances  in  its  excretion 
in  these  test  meals  furnish  ^'aluable  information  as  to  renal  function. 
Wolfcrth^'^  has  ])ublished  a  study  of  the  chloride  excretory  function  of 
the  kidney,  using  McLean's  fornuila  to  express  the  relationship  between 
the  plasma  and  urine  chloride.  As  an  error  occurs  if  there  is  an  escape 
of  blood  CO2,  Wolferth  prevented  this  by  collecting  the  blood  under 
alboleue,  as  suggested  by  Van  Slyke,  in  determining  the  carbon  dioxide 
eonibuiing  power  of  the  plasma.     His  couclusions  are  as  follows: 

"1.  An  elevated  plasma  chloride  threshold,  when  circulatory  disturb- 
ances can  be  excluded,  is  valuable  evidence  of  the  presence  of  nephritis. 

"2.  A  normal  threshold  ma\-  be  found  in  cases  with  marked  impair- 
ment of  ability  to  excrete  chlorides,  i)articularly  if  the  patient  has  been 
kept  ou  a  regime  iuchiding  salt-free  diet  and  uieasures  to  .stiuiulate 
elimination. 

":;.  SodiiuH  chloride  added  to  the  diet  is  sometimes  excreted  as  com- 
pletely l)y  impaired  kidneys  working  under  the  stimulation  of  a  high 

■"  (^uart.  .lour.  Med.,  li»l,S,  i,\,  •J2'.». 
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chloride  content  of  the  plasma  as  by  normal  kidneys  working  nnder 
normal  threshold;  added  chloride  may  be  retained  when  the  threshold 
is  normal. 

"4.  Chloride  excretory  function  is  impaired  in  nearly  all  cases  of 
nephritis. 

"5.  Chloride  excretory  function  is  much  more  disturbed  in  eclampsia 
than  is  urea  excretory  function.  " 

Renal  Function  Followinc;  Acute  Fevers.  The  slight  albumin- 
uria of  acute  infectious  fevers  is  well  recognized,  but  there  is  not  very 
much  data  in  regard  to  the  effect  that  such  renal  changes  have  on  renal 
function.  Bookman^^  has  sought  to  find  this  out  by  estimating  the  renal 
function  in  patients  from  three  to  fifteen  days  after  the  temperature 
had  become  normal  following  a  fever.  In  his  work  he  used  phenolsul- 
phonephthalein,  blood-urea  and  the  two-hour  test  following  ^Vlosenthal's 
diet  as  methods  for  estimating  renal  function.  Fifteen  patients  were 
studied.  :\Iost  of  these,  without  other  signs  of  nephritis,  showed 
definitely  impaired  function,  and  the  greatest  disturbance  was  shown 
by  the  phenolsulphonephthalein  test.  Frequently  the  patients  showecl  a 
slight  nocturnal  polyuria.  On  account  of  these  findings  it  seems  to  him 
wise  to  make  allowance  for  a  preceding  febrile  disease  when  the  renal 
function  of  a  patient  is  tested.  Frothingham^^  has  made  a  somewhat 
similar  study  of  renal  function  during,  and  immediately  following, 
some  of  the  acute  infectious  diseases.  He  studied  a  number  of  febrile 
conditions  and  found  no  evidence  of  serious  renal  involvement,  as  there 
was  no  constant  impairment  of  renal  function  as  shown  by  the  tests. 
The  ]McLean  hidex,  in  a  number  of  his  cases,  was  abnormally  high.  His 
results  seem  to  be  slightly  at  variance  with  those  of  Bookman. 

I  believe  this  difference  may  have  been  due  to  the  fact  that  Frothing- 
ham  emphasized  phthalein  excretion,  particularly  during  the  febrile 
period,  and  his  figures  more  often  than  otherwise  show  a  higher  excretion 
during  the  fever  than  when  the  temperature  is  normal.  His  determin- 
ation with  normal  temperature  was  made  shortly  after  the  fever,  while 
Bookman's  observations  were  made  after  a  rather  longer  interval.  As 
has  been  shown  in  the  study  of  cases  of  acute  nephritis  the  figures  for 
renal  function  are  better  during  the  more  acute  stage  of  the  disease  than 
at  the  period  when  the  nephritis  has  cleared  up  somewhat,  so  that  these 
results  of  Frothingham  and  Bookman,  while  differing  slightly,  are  in 
accord  with  the  findings  in  acute  nephritis. 

Renal  Function  in  Acute  Nephritis.  Mason, ^'^  in  a  very  careful 
study  of  3  cases  of  acute  nephritis  over  a  long  period  of  time,  found  that 
in  the  very  severe  cases  the  renal  function,  during  the  early  stages,  is 
much  better  than  the  actual  state  of  the  kidney  would  seem  to  warrant. 
He  explains  this  as  due  to  the  increased  stimulation  from  which  they  are 
suffering.  As  the  inflammation  subsides,  he  finds  that  the  function  tends 
to  fall  to  a  very  low  lexel,  which  level  is  more  truly  an  index  of  the  kidney 
state.  As  convalescence  progresses,  the  level  of  renal  function  tends  to 
return  to  that  which  may  be  said  to  represent  the  permanent  degree  of 

3^  Arch,  of  Internal  Medicine,  1917,  xx,  112. 
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renal  damage.  This  drop  in  renal  function  from  that  of  the  more  acute 
stage  takes  place  when  there  is  going  on  a  very  marked  improvement  in  the 
clinical  condition  of  the  patient,  so  that  apparently  renal  function  and 
the  general  condition  of  the  patient  are  at  variance.  In  his  study,  Mason 
has  used  the  nephritic  test  meal,  collecting  the  urine  in  two-hour  speci- 
mens, the  determination  of  the  rate  of  excretion  of  urea  and  chlorides 
according  to  McLean's  method  and  the  phthalein  test. 

These  findings  of  Mason  in  cases  of  acute  nephritis  are  quite  in  accord 
with  the  observations  that  we  have  made  here  at  the  Peter  Bent  Brigham 
Hospital  on  similar  cases. 

Renal  Function  in  Senility.  A  study  of  renal  function  was  made 
by  Rappleye"  on  a  group  of  41  patients  whose  ages  ranged  from  seventy 
to  eighty-eight  years.  The  patients  were  free  from  gross  evidences  of 
renal  insufficiency  or  other  compromising  conditions  (fever,  edema, 
dyspnea,  anemia  of  note) ,  and  most  of  them  were  active  workers.  Under 
the  conditions  of  diet  and  hosjjital  routine  the  upper  normal  value  of 
})lood-urea-nitrogen  is  considered  as  15  to  IG  mgm.  per  100  c.c,  the  blood 
l)eing  drawn  before  breakfast.  Fifty  per  cent,  of  the  cases  studied  showed 
a  moderate  degree  of  retention,  using  these  blood-urea-nitrogen  figures 
as  a  criterion.  In  27  cases  in  which  the  elimination  of  phthalein  was 
determined,  13  showed  a  value  of  40  per  cent,  or  lower;  9  of  these  were 
35  i)er  cent,  or  lower.  A  low  value  of  elimination  of  the  dye  was  asso- 
ciated for  the  most  part  with  an  ele\'ated  blood-urea-nitrogen.  A  good 
excretion  was  related  for  the  most  part  with  a  relatively  low  blood-urea- 
nitrogen.  Fifty  per  cent,  of  the  cases  showed  a  systoUc  blood-pressure 
of  KiO  mm.  or  over;  a  higher  percentage  showed  a  diastolic  pressure  of 
85  to  90  mm.  or  over.  The  blood-pressure  readings  cannot  be  said  to 
be  related  to  either  the  blood-urea-nitrogen  or  to  the  rate  of  elimination 
of  phenolsuli)honephthalein.  Twenty-five  per  cent,  of  the  cases  showed 
allnniihi  hi  the  urine.  There  were  no  cases  of  glycosuria  or  hematuria. 
Practically  all  of  tlie  cases  showed  casts,  a  customary  observation. 
Sixty-six  per  cent,  of  the  eases  showed  either  an  elevated  blood-urea- 
nitrogen  or  a  depressed  value  of  phenolsulphonephthalein  elimination. 

PiKN-AL  Functional  Tests  in  Children.  Hill'^  has  ai)plied  renal 
functional  tests  to  children.  There  is  a  great  (lifVerence  between  nephritis 
as  seen  in  adults  and  in  children.  In  adults  there  ma}'  be  recognized, 
broadly  speaking,  two  great  groups  of  nephritic  cases:  One  dependent 
on  acute  infectious  processes  somewhere  in  the  body,  the  toxins  of 
which  injure  the  kidneys  either  tcuiporarily  or  permanently;  and  the 
other,  in  which  most  of  the  adult  cases  fall,  dei)eu(lent  on  slow-going 
degenerative  changes  in  the  bloodvessels,  which  produce  so-called 
"chronic  interstitial  nephritis"  or  "cardiorenal  disease."  Nearly  all 
the  nei)hritis  in  children  depends  on  infection;  for  i)ractical  purpose  the 
.vascular  or  chronic  iuterstitial  tyi)e  can  be  ruled  out.  Four  methods  of 
testing  kidney  function  in  children  are  discussed  by  Hill;  the  added  salt 
and  urea  test,  the  phthalein  test,  the  two-hour  renal  test  and  the  deter- 
mination of  the  concentration  of  urea-nitrogen  in  the  blood.    Of  these 

'^  Bostcju  Med.  ;mcl  Siirj!;.  Jour.,  1918,  clxxvili,  191. 
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tests  the  added  salt  and  urea  test  is  of  little  practical  value  in  children. 
The  determination  of  the  blood-urea  is  probably  of  slightly  more  value. 
The  most  valuable  of  the  four  are  the  phthalein  test  and  two-hour  renal 
test  because  they  are  simple  to  carry  out  and  because  they  give  reliable 
and  important  information  concerning  the  functional  power  of  the 
kidney.  These  two  tests  supplement  each  other  and  more  valuable 
information  can  be  obtained  by  using  them  together  than  by  using 
either  one  singly.  High  phthalein  excretion  alone  does  not  help.  High 
phthalein  excretion,  normal  blood-urea  and  a  normal  response  to  the 
two-hour  test,  warrant  a  conclusion  that  the  process  is  a  mild  one,  that 
the  kidneys  are  only  slightly  damaged  and  that  there  is  a  good  chance 
for  recovery.  Moore^^  has  similarly  studied  renal  function  in  children, 
using  the  blood-urea-nitrogen,  and  the  phthalein  test  as  well  as  the  test 
meal  for  renal  function. 

Comparison  of  Functional  and  Anatomical  Findings  in  Nephritis.  Stengel, 
Austin  and  Jonas^^  have  observed  a  group  of  30  cases  of  renal  disease 
which  has  been  studied  by  certain  of  the  recently  introduced  methods 
of  renal  functional  testing,  and  15  of  these  died  and  came  to  autopsy. 
The  cases  of  advanced  chronic  glomerular  nephritis  showed,  in  the  most 
prominent  degree,  elevation  of  blood-pressure,  depression  of  phthalein 
excretion,  elevation  of  blood-urea,  fixation  of  urinary  specific  gravity  and 
the  presence  of  albuminuric  retinitis.  The  blood-plasma  chloride  level, 
however,  was  subnormal.  Another  group,  spoken  of  as  chronic  paren- 
chymatous nephritis,  which  substantially  were  cases  of  mixed  glomerular 
and  tubular  nephritis,  showed  very  slight  elevation  of  blood-pressure, 
less  marked  depression  of  phthalein,  less  marked  elevation  of  non- 
protein nitrogen  and  a  more  nearly  normal  urinary  specific  gravity. 
The  plasma  chloride  in  2  of  these  cases  was  above  normal.  The  cases 
which  clinically  and  histologically  were  cases  of  renal  arteriosclerosis 
exhibited  a  variety  of  forms  of  kidney  m  the  gross,  and  the  blood-pressure 
especially  the  pulse-pressure,  although  much  above  the  normal,  was 
usually  lower  than  in  cases  of  advanced  glomerular  nephritis.  The 
plasma  chlorides  were  normal,  the  phthalein  excretion  was  moderately 
good  and  the  blood-nitrogen  was  moderately  increased. 

Blood  Lipoids  in  Nephritis.  Bloor*^  has  applied  the  methods  devised 
by  him  for  the  study  of  lipoids  in  the  blood  to  a  group  of  cases  of  neph- 
ritis. With  these  methods  the  abnormalities  in  the  blood  lipoids  in  severe 
nephritis  were  found  to  be  high  fat  in  the  plasma  and  corpuscles  and 
high  lecithin  in  the  corpuscles.  The  cholesterol  values  are  practically 
normal.  These  findings  are  the  same  essentially  as  found  in  alimentary 
lipemia,  and  for  this  reason  are  regarded  as  the  results  of  retarded 
assimilation  of  the  fat  in  the  blood,  which,  in  turn,  is  thought  to  be  one 
manifestation  of  a  general  metabolic  disturbance  brought  about  by  a 
lowered  alkali  reserve  of  the  blood  and  tissues. 

Bence-Jones  Proteinuria  in  Hypertension.  jNliller  and  Baetjer'^  have 
studied   5   patients   in  whom   they  have   demonstrated    Bence-Jones 
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proteinuria.  None  of  these  patients  showed  any  evidence  of  bone- 
marrow  or  blood  disease,  such  as  multiple  myeloma  or  myelogenous 
leukemia.  All  cases  showed  hypertension.  Three  patients  showed 
numerous  casts  in  the  urine  but  excellent  renal  function.  These  were 
young  persons.  Two  of  the  cases  would  be  grouped  as  chronic  nephritis 
with  edema.  This  apparently  is  the  first  report  of  the  finding  of  Bence- 
Jones  protein  in  patients  with  hypertension  and  evidence  of  renal 
disease. 

Diet  in  Nephritis.  According  to  Chace/^  the  regulation  of  diet  is  a 
very  important  part  of  the  treatment  of  nephritis.  In  parenchymatous 
nephritis,  in  which  the  normal  elimination  of  water  and  salt  is  impaired, 
dietary  restriction  of  these  substances  is  designed  to  reduce  the  tax  on  the 
kidney  to  the  lowest  terms.  Here  the  water  is  limited  by  excluding  bever- 
ages and  other  fluid  foods  and  no  salt  is  added  to  the  food  ser%ed  to  the 
patient,  and  no  vegetal)les  known  to  be  conspicuously  high  in  this  element 
are  included  in  the  diet.  In  interstitial  nephritis  the  most  characteristic 
phenomenon  is  the  lowered  permeability  of  the  kidney  for  the  nitro- 
genous constituents  of  the  urine.  The  more  protein  in  the  diet  the  more 
these  substances  accumulate  in  the  blood,  overtaxing  the  kidney  and 
causing  intoxication  of  the  whole  organism.  Hence  the  first  dietary 
consideration  in  these  cases  is  limitation  of  the  nitrogen  intake.  The 
patients  used  in  the  test  have  been  followed  not  only  by  the  usual  clinical 
obser\ations  at  the  bedside  but  also  by  frequent  chemical  examinations 
of  the  blood.  The  determination  of  creatinin  and  urea-nitrogen  afl'ords 
an  excellent  and  convenient  means  of  gauging  the  kidney's  capacity  to 
eliminate  nitrogenous  waste  products  and  of  noting  the  response  of  the 
nephritic  to  treatment. 

The  })lan  of  Chace  for  these  cases  provides  for  a  diet  adequate  in 
calories,  ])rotein,  mhieral  elements  and  food  accessories.  A  warm, 
cooked  cereal,  generally  farina,  served  with  milk,  is  given  for  breakfast. 
This  is  sometimes  changed  to  oatmeal  or  a  baked  banana  and  toast  and  a 
citrus  fniit.  At  noon  is  served  plahi  soup  made  of  milk,  flour  and  butter 
and  celery,  as])aragus  or  spinach;  a  main  dish  consisting  of  baked  potato 
or  baked  half-rij)e  banana  and  steamed  rice;  a  lil)cral  portion  of  green 
vegetable  and  a  lettuce  salad  with  oil  dressing,  flavored  with  lemon  or 
vinegar.  The  evening  meal  consisted  of  such  articles  as  ripe  bananas, 
rice  ])udding,  corn-starch  blanc  mange,  steamed  rice  with  baked  bananas 
and  stewefl  fruit.  Milk  and  cocoa  in  limited  ([Uantities  are  served  as 
beverage.  Thus  a  good  \ariety  can  be  obtained.  (Ireen  vegetables  are 
given  to  bring  an  iron  intake  in  excess  of  15  mgm.  per  day.  The  sum 
total  of  the  day's  ash  constituents  should  be  decidedly  alkaline  in  reaction 
and  rich  in  calcium.  The  day's  rc(|uircnu'nt  for  energy  should  add  up  to 
at  least  'idOlf  calories  and  the  j)r()tein  should  not  exceed  <»()  gms. 

These  views  of  Chace  in  regard  to  nephritis  and  his  suggestions  as  to 
diet  are  in  accord  with  those  xery  generally  held.  Epstein^''  recommends 
quite  a  different  ty|)e  of  diet  for  cases  of  chronic  j)arenchymat()us  neph- 
ritis.   According  to  him  the  characteristic  change  in  the  blood-serum  in 
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these  cases  is  a  refliu'tion  in  the  total  protein  content  with  a  marked 
relative  increase  in  the  globulin  which  in  certain  instances  constitutes 
nearly  all  of  the  protein  present.  This  has  resulted  from  the  continuous 
albimiinuria.  According  to  Epstein^^  the  marked  edema  of  these  cases 
results  from  this  protein  decrease  in  the  blood  serinn,  causing  a  decrease 
in  osmotic  pressure  which  fa^■()rs  the  absorption  or  imbibition  of  fluid  by 
the  tissues.  On  the  basis  of  the  views  expressed,  the  methods  pursued 
in  the  treatment  of  these  cases  are  the  following : 

In  the  less  severe  cases  the  patients  are  put  on  a  high  protein  diet 
(from  iSO  to  200  gm.  of  protein  daily),  with  a  small  quantity  of  carbo- 
hydrate and  a  total  restriction  of  fats.  The  total  food  value  of  the  diet 
ranges  between  1200  and  2400  calories.  In  the  very  severe  cases  repeated 
transfusions  of  blood  are  resorted  to,  simultaneously  with  the  adminis- 
tration of  a  high  protein,  fat-poor  diet.  At  each  transfusion  (about 
500  c.c.)  an  equal  amoimt  of  the  patient's  blood  is  first  removed.  The 
effect  of  this  procedure  is  threefold :  (a)  It  ameliorates  the  anemia.  (6) 
It  increases  the  protein  content  of  the  blood-serum,  (c)  It  diminishes 
the  fat  content  of  the  blood. 

As  is  to  be  expected,  the  effects  of  transfusion  are  temporary,  but  they 
serve  to  initiate  the  desired  changes  in  the  composition  of  the  blood- 
serum.  Chief  reliance  is  placed  on  a  high  protein  diet.  The  chlorides 
and  the  water  are  only  moderately  restricted.  Improvement  in  the 
nutritional  state  of  the  patient  is  associated  with  the  restoration  of 
normal  physicochemical  conditions  in  the  blood,  by  virtue  of  which  a 
proper  exchange  of  fluid  between  the  tissues  and  the  blood  is  reestab- 
lished. This  leads  to  the  elimination  by  the  kidneys  of  retained  water 
and  various  organic  and  inorganic  salts. 

The  Causation  and  Curability  of  Certain  Long-standing  Albuminurias. 
Cases  of  long-standing,  but  otherwise  mild,  albimiinuria  should  not  be 
looked  on  as  incurable,  according  to  Riesman,^*'  unless  evidence  on  the 
part  of  the  cardiovascular  system,  or  testimony  given  by  functional 
tests,  clearly  demonstrates  that  the  kidneys  are  diseased.  This  applies 
also  to  the  so-called  orthostatic  or  postural  albuminurias  of  adolescents. 
The  albuminuria  may  be  kept  up  by  disease  of  the  tonsils  (which  is  not 
always  discoverable  by  simple  inspection),  by  dental  abscesses,  by  other 
infective  foci  or  by  the  presence  of  a  renal  stone.  It  may  be  made  to 
disappear  entirely,  at  least,  in  some  cases  by  the  removal  of  the  offending 
focus. 

Quite  analogous  to  Riesman's  observations  is  one  by  Beifield^''  entitled 
"  Orthostatic  Albmninuria. "  A  young  medical  student,  aged  twenty-one 
years,  discovered,  in  a  laboratory  test,  that  his  urine  contained  albumin 
in  a  large  amount.  P^xamination  revealed  that  the  tonsils  were  large 
and  hyperemic  and  rather  deeply  buried;  some  of  the  tonsillar  crypts 
contained  plugs.  The  heart  seemed  somewhat  enlarged.  The  abdomen 
was  without  changes  and  ankle  edema  was  al)sent.  The  occurrence  of 
the  albumin  was  strictly  associated  with  the  assumption  of  the  upright 
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position.  The  albumin  amount  varied,  diminishing  apparently  as  the 
day  went  on.  In  this  case,  after  tonsillectomy  in  1915,  albuminuria 
persisted  during  a  subsequent  otitis  media  and  then  disappeared,  and  for 
the  past  eleven  months  has  been  absent  at  all  times  and  by  all  tests. 

The  Effect  of  Transfusion  in  Severe  Acute  Mercuric  Chloride  Poisoning. 
In  an  experimental  study,  Burmeister'*  concludes  as  follows: 

1.  Copious  venesection  followed  by  transfusion  of  normal  blood 
inhibits,  both  qualitatively  and  quantitatively,  the  characteristic  degen- 
eration usually  found  in  the  epithelium  of  the  ascending  loop  of  Henle 
in  the  kidneys  of  dogs  acutely  poisoned  by  mercuric  chloride. 

2.  In  desperate  and  other  cases  of  acute  mercurial  poisoning,  vene- 
section, followed  by  transfusion,  should  be  practised  in  addition  to  other 
therapeutic  measures  now  in  use. 

3.  Erythrocytes,  from  the  blood  of  rabbits,  when  suspended  in 
Ringer's  solution  are  apparently  not  injured  by  a  ij-  to  4-volt  electrical 
current  passed  through  the  solution  for  one-half  to  three-quarter-hour 
periods. 

4.  In  this  way  metallic  mercury  can  be  removed  in  vitro  from  the 
blood  of  animals  poisoned  by  mercuric  chloride  and  this  blood  quali- 
tatively freed  from  its  corrosive  contamination  can  be  utilized  in  subse- 
quent transfusions. 

Etiological  Diagnosis  of  Chronic  Nephritis  and  Hypertensive  Vascular 
Degeneration.  According  to  Elliott,^'  general  agreement  exists  that 
exc('i)t  in  those  rare  instances  of  nei)hritis  produced  by  chemical  irritants, 
such  as  mercuric  chloride,  the  invariable  cause  of  acute  inflammation  of 
the  kidneys  is  bacterial  invasion  from  some  primary  source  or  focus 
situated  elsewhere.  The  infective  agent  is  usually,  although  not  neces- 
sarily, the  strei)tococcus.  The  fact  that  the  search  for  the  proper  cause 
is  often  disappointing,  and  many  times  futile,  need  create  no  surprise. 
The  original  cause  might  have  been  tonsillitis.  If  the  tonsils  still  harbor 
infection  their  removal  may  influence  favorably  the  course  of  the  kidney 
disease,  but  not  necessarily  so,  because  there  may  exist  elsewhere, 
perhai)s  not  discovered,  a  secondary  infecti\e  focus  which  suffices  to 
perpetuate  the  renal  inflannnation.  On  the  other  hand,  the  original 
focus  of  infection,  be  it  in  the  tonsils,  sinuses  or  elsewhere,  may  have 
long  since  disappeared  and  yet  an  infected  gland,  septic  focus  in  the 
spleen  or  some  similar  bacterial  localization  may  exist  to  the  continuous 
detriment  of  the  kidneys  to  form  a  cause  of  the  chronic  nei)hritis. 

A  subject  of  efjual  interest  and  of  greater  obscurity  than  the  etiology 
of  chronic  nephritis  is  the  proximal  cause  or  causes  of  hypertensive 
cardio^■ascular  renal  disease,  or  what  has  been  familiarly  and  perhaps 
wrongly  designated  "chronic  hiterstitial  nephritis."  In  57  patients 
observed  as  to  the  condition  of  their  teeth,  :Vo  per  cent.  exhii)ited  exten- 
sive pyorrhea  or  alveolar  or  tooth  root  infection,  but  whether  this  per- 
centage of  dental  sepsis  is  significantly  in  excess  of  what  might  be 
expected  in  an  ecpial  nmnber  of  persons  beyond  middle  life  without 
hypertensive  cardio\ascul;ir-renid   disease   is  hard   to   say.     The  per- 
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centage  with  tonsil  infection  was  not  high  enough  to  possess  great  etio- 
logical significance.  Even  syphilitic  infection,  while  nuich  more  reason- 
able, owing  to  the  sclerotic  nature  of  the  lesions,  fails  on  examination 
to  appear  of  great  magnitude,  for  out  of  33  patients  examined,  32  gave 
a  negative  Wassermann  reaction  and  only  1  reacted  positively. 

My  own  results^"  with  this  type  of  case  coincide  with  those  of  Elliott. 

The  views  of  Ophiils'^^  accord  with  those  of  Elliott  in  regard  to  the 
importance  of  bacteria  in  the  etiology-  of  some  forms  of  nephritis.  Accord- 
ing to  Ophiils  there  is  a  well-defined  disease  of  the  kidneys  caused  by 
general  sepsis  arising  from  some  infected  focus  and  often  made  progres- 
sive by  the  persistence  of  such  a  focus.  Since  the  glomeruli  in  this  dis- 
ease show  the  most  characteristic  and  constant  lesions,  it  may  be  spoken 
of  as  glomerulonephritis,  and  as  the  lesions  are  so  distinctly  of  an  inflam- 
matory type,  as  true  nephritis.  Experimental  results  seem  to  prove  that 
the  suggestion  made  by  Ophiils  some  years  ago  on  the  basis  of  his  findings 
on  human  material  that  the  glomerular  lesions  in  glomerulonephritis  are 
probably  embolic  and  due  to  the  rapid  lysis  of  the  bacteria  within  the 
vascular  loops  of  the  glomeruli,  is  probably  true.  The  type  of  bacteria 
concerned  does  not  seem  to  be  of  much  importance,  provided  that  they 
possess  certain  endotoxins  which  become  liberated  on  lysis.  In  the 
human  being  there  is  reason  to  believe  that  streptococci,  colon  bacilli 
and  probably  other  bacteria  may  act  in  this  way,  although  streptococci 
seem  to  be  by  far  the  most  common  organisms  concerned  in  the  causation 
of  human  nephritis.  The  disease  occurs  in  three  forms:  the  acute,  the 
subacute  and  the  chronic  type. 

Acute  glomerulonephritis  is  usually  due  to  some  septic  infection,  pref- 
erable with  streptococci  arising  in  the  tonsils  or  elsewhere.  In  the  gross, 
the  kidneys  are  intensely  swollen,  congested,  full  of  petechial  hemor- 
rhages and  often  quite  edematous,  so  that  they  may  be  considerably 
enlarged.  The  disease  is  especially  common  in  children,  and  urinalysis 
should  never  be  neglected  in  any  case  that  seems  at  all  suspicious,  espe- 
cially when  the  patients  do  not  recover  promptly  and  completely.  A 
"generally  run-down"  condition  and  continued  anemia  are  important 
signs.  Unless  the  original  septic  infection  kills  the  patient,  or  the  hifec- 
tion  heals  completely,  and  the  patient  recovers,  a  subacute  condition  is 
apt  to  develop  gradually. 

In  the  subacute  form  the  disease  often  develops  very  insidiously.  The 
kidneys  become  even  more  congested  and  swollen,  and  the  hemorrhages 
continue.  The  necrotic  spots  in  the  diseased  glomeruli  and  the  coagu- 
lated exudate  in  them  gradually  become  replaced  by  cellular  connective 
tissue,  which  eventually  destroys  the  glomeruli  completely  and  converts 
them  into  an  inert  mass  of  fibrous  connective  tissue.  Though  hemor- 
rhages persist,  hematuria  is  less  prominent.  There  is  usually  more  or 
less  edema;  headache,  nausea  and  vomiting  appear,  and  there  may  be 
t\T)ical  convulsions.  The  anemia  commonly  is  severe  and  progressive. 
Neuritis  optica,  with  retuial  hemorrhages,  may  be  observed,  and  in  the 
later  stages  the  blood-pressure  climbs  up.    With  severe  lesions  in  the 
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kidney,  phthalein  excretion  often  is  fair,  even  though  blood-urea  may  go 
up  to  100  mg.  and  more.  The  patients  die  of  their  septic  condition,  or, 
more  commonly,  of  asthenia  or  uremia,  but  these  cases  last  for  months 
and  years  with  exacerbations  and  remissions,  and  sometimes  the  patients 
are  fairly  well  for  a  long  time. 

Between  the  chronic  form  and  the  preceding  one  it  is  difficult  to  draw 
a  sharp  line  of  demarcation.  Many  of  these  chronic  cases  seem  to  be 
caused  by  a  form  of  chronic  suppurative  tonsillitis  due  to  diplostrepto- 
coccic  infection-  in  which  the  tonsil,  on  clinical  examination,  may  show 
little  change.  The  kidneys  at  necropsy  are  always  much  shrunken, 
either  smooth  or  granular,  or  sometimes  more  coarsely  lobulated.  They 
show  the  characteristic  microscopic  picture  of  advanced  renal  sclerosis. 
The  remnants  of  renal  tissue  are  often  so  exceedingly  small  that  it  is  a 
wonder  how  the  individuals  have  been  able  to  exist  so  long  before  they 
finally  die  of  the  disease.  The  blood-pressure  is  usually  high  and  there  is 
marked  hypertrophy  of  the  heart.  Albuminuric  retinitis  is  one  of  the 
first  symptoms.  Anemia  is  often  well  marked  and  sometimes  severe. 
Edema  may  be  prominent  but  there  are  the  well-known  "dry  cases." 
The  patients  most  commonly  die  in  uremia  or  sudden  death  is  pro- 
duced by  lesions  of  the  brain,  due  either  to  vascular  obstruction  or  to 
hemorrhage. 

Chronic  Nephritis  Simulating  Brain  Tumor.  Collins^^  calls  attention  to 
the  very  striking  simulation  of  brain  tumor  symptoms  that  may  result 
from  chronic  ne])hritis.  He  descril)es  a  patient  who  for  a  year  had  had 
headache,  giddiness,  occasional  unsteadiness  in  standing  and  walking, 
nausea,  \'omiting,  failing  ^•ision  and  general  weakness.  The  patient  had 
vascular  hypertension,  polyuria,  albuminuria  and  cyUndruria,  secondary 
anemia,  dyspnea,  headache,  vomiting  and  choked  disks.  On  treatment 
with  forced  fhiid,  calomel,  hot  packs  and  carbonic  baths  the  symptoms 
mitigated.  The  elevation  of  the  optic  disks  subsifled  and  later  a  fairly 
typical  retinitis  albmnimirica  developed.  (I  have  seen  similar  cases  in 
which  the  resemblance  to  brain  tumor  was  very  striking.) 

CUnical  Classification  of  Chronic  Nephritis.  According  to  Christian,^* 
we  are  helped  most  if  we  consider  our  cases  of  nephritis  as  part  of  a 
large  group  that  might  be  termed  a  cardio-vascular-renal  group  in 
which  cardiac  insufficiency  from  myocardial  weakness,  hypertension  and 
defective  renal  excretion  play  the  ])r()minent  ])art.  Any  attempt  to 
group  the  cases  solely  on  the  basis  of  renal  disturbance  fails  to  give  a 
proper  understanding  of  the  disease  as  we  see  it  in  our  patients.  In  the 
grouping  suggested  above,  vascular  lesions  constitute  the  most  useful 
central  grou})ing.  Patients  l)elonging  to  the  cardio-vascular-renal  group, 
which  lia\e  as  a  (-onunon  factor  albuniiiuiria  and  c.\lin(lruria  in  \arying 
degrees,  may  be  classified  for  clinical  jnirposes  as  follows: 

1.  Patients  with  hypertension  without  definite  cardiac  or  renal 
insufficiency;  i)rimarv  or  essential  hypertension.  In  some  of  these  cases 
albnininuria  and  cylindniria  are  odIn'  occasionally  i>resent. 

2.  Patients  with  hyjjcrtcnsion  with  renal  insufficiency,  most  of  whom  in 
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later  stages  show  cardiac  insufficiency;  cardiorenal  cases  in  the  later 
stages. 

3.  Patients  with  renal  insufficiency,  with  or  without  hypertension,  the 
latter  when  present  having  developed  secondarily  to  the  renal  insuffi- 
ciency; chronic  nephritis,  with  or  without  hypertension. 

In  Group  1  considerable  edema  does  not  occur.  In  Group  2  consider- 
able edema  is  frequent  and  when  present  is  usually  of  cardiac  origin, 
though  it  may  be  of  combined  cardiac  and  renal  origin.  In  Group  3 
considerable  edema  occurs,  but  is  not  very  frequently  met  with;  when  it 
occurs  it  is  of  renal  origin.  In  these  types  where  hypertension  is  present 
as  the  disease  progresses,  signs  of  chronic  myocarditis  usually  appear 
until  myocardial  insufficiency  becomes  an  important  factor.  In  diagnos- 
ing these  various  types,  the  tests  of  renal  fimction  help  very  greatly  in 
determining  the  part  played  by  renal  insufficiency  in  the  symptom-complex. 

Diuretics  in  Nephritis.  Christian^^  summarizes  his  views  as  to  the  use 
of  diuretic  drugs  in  nephritis  as  follows:  In  uncomplicated  nephritis  of 
all  types  diuretics  are  either  not  indicated  because  there  is  no  need  for 
increased  urinary  output,  or  where  there  is  a  need  for  diuresis  to  remove 
edema  or  detoxify,  they  do  no  good.  In  other  words,  in  nephritis  as  such 
they  should  not  be  used.  Reduction  of  fluid  intake,  salt-poor  diet, 
sweating  and  purging  are  better  methods  for  removing  edema.  For 
toxic  symptoms,  bleeding,  sweating  and  purging  are  more  efficacious  than 
diuretic  drugs.  On  the  other  hand,  in  patients  with  cardiac  insufficiency 
and  relatively  little  organic  renal  lesion,  diuretics  are  extremely  useful 
to  aid  in  the  removal  of  fluid  accumulated  in  the  body.  I'nder  these 
conditions  they  seem  to  work  best  when  given  intermittently,  in  part 
because  of  their  tendency  to  cause  nausea,  and  in  part  because  study  of 
renal  function  indicates  that  frequently  following  very  active  diuresis 
renal  function  is  temporarily  depressed.  They  are  most  efficient  when 
given  after  a  short  period  of  digitalis  therapy.  In  the  patient  with  edema 
of  nephritic  origin  without  cardiac  insufficiency,  digitalis  alone,  however, 
in  my  experience  produces  no  diuresis,  and  when  followed  by  a  diuretic 
drug  little  or  no  increased  urine  flow  results. 

Renal  Insufficiency  in  Urticaria.  Longcope  and  Rackemann^^  have 
studied  6  cases  of  urticaria,  4  of  which  were  hypersensitive  to  one  or 
more  foreign  proteins.  In  one  of  these  cases  there  was  a  renal  disturb- 
ance limited  to  albmninuria  and  cylindruria,  while  in  two  others,  in 
addition,  there  was  an  increase  in  blood-urea,  profound  depression  of 
urea  excretion,  decreased  output  of  phthalein  and  retention  of  chlorides 
and  water,  indicating  a  profound  intoxication  of  body  tissues  during 
severe  attacks  of  urticaria. 

Osier,  in  his  studies  of  the  visceral  crises  of  the  erythema  group  of  dis- 
eases, notes  that  several  of  his  patients  died  with  symptoms  causing  the 
diagnosis  of  uremia  to  be  made.  In  a  report  of  my  own  cases'"  of  this 
group  I  have  noted  evidences  of  renal  lesion.  All  of  these  studies 
indicate  that  in  urticaria  and  erythema  we  are  dealing  not  with  local 
skin  lesions  but  with  very  general  disturbances  which  may  affect  various 
organs  of  the  body  singly  or  in  combination. 
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By  CHARLES  W.  BONNEY,  M.D. 

DISEASES  OF  THE  KIDNEYS  AND  URETERS. 

Gunshot  Wounds,  By  this  term,  as  used  here,  is  meant  wounds  of  the 
kidney  which  are  inflicted  in  warfare  by  any  kind  of  firearm.  During  the 
year  several  papers  on  the  subject  have  been  contributed  by  military 
surgeons,  notable  among  the  nimiber  being  those  of  Major  jNIaurice 
Chevassu,!  Colonel  Andrew  Fullerton^  and  ]Major  Nogues.^  The  last- 
named  surgeon  saw  his  patients  at  the  casualty  clearing  station.  Colonel 
Fullerton's  experience  was  obtained  at  a  base  hospital  in  France,  and 
Chevassu  saw  patients  both  at  the  Front  and  at  the  base  hospital. 
Although  all  of  them  report  a  considerable  munber  of  cases,  there  are 
certain  striking  differences  in  the  exact  nature  of  the  injiu-ies  inflicted 
and  the  sequence  of  events  in  the  different  groups- of  patients. 

Chevassu  presents  an  analysis  of  56  wounds,  4(5  of  which  were  recent 
and  10  old.  He  states  that  although  a  considerably  larger  munber  of 
renal  wounds  were  treated  in  his  service,  none  were  included  in  this 
series  in  which  there  could  be  the  slightest  doubt  as  to  the  nature  of  the 
injury,  for  either  the  kidney  itself  was  inspected  or  an  accompanying 
hematuria  or  discharge  of  mine  through  the  wound  made  its  nature  plain. 
In  his  experience,  however,  the  latter  occurrence  was  rare.  The  passage 
of  bloody  urine  also  was  by  no  means  a  constant  symptom.  The  author 
remarks  that  when  it  is  not  present  the  involvement  of  the  kidney  in 
the  injury  may  readily  escape  attention  at  the  first  aid  station,  especially 
if  the  patient  be  examined  at  night.  Thus,  he  found  that  in  12  cases  in 
which  the  kidney  was  exposed  by  incision,  in  only  5  had  blood  been 
passed  per  urethram. 

Secondary  hematuria  was  observed  only  once  in  this  series  of  cases, 
developing  suddenly  on  the  tenth  day  and  being  very  profuse.  In  fact, 
the  author  states  that  he  has  never  seen  so  much  blood  voided  as  in  this 
case.  In  all  of  the  other  cases  the  bleeding  was  insignificant  and  lasted 
only  a  fev,-  days,  sometimes  stopping  after  the  first  twenty-foiu  hours, 
or  even  after  the  first  micturition.  Colonel  Fullerton  also  reports  a  case 
in  which  the  first  indication  of  renal  involvement  was  the  occurrence  of 
a  formidable  hematuria  on  the  twelfth  day  after  the  injury.  He  cysto- 
scoped  the  patient  and  found  a  string  of  blood-clots  protruding  from  the 
right  meteral  orifice.  The  urine  from  the  left  side  was  normal.  The 
kidney  was  removed  immediately,  and,  when  examined,  it  was  seen 
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that  a  fragment  of  shell  ha<i  passed  through  its  lower  pole.    This  patient 
recovered,  as  did  likewise  Chevassu's. 

In  addition  to  this  case,  in  which  the  hemorrhage  developed  on  the 
twelfth  day.  Colonel  Fullerton  states  that  similar  bleeding  occurred  in 
8  other  cases  out  of  42  which  he  saw  at  the  base  hospital.  In  1  case  it 
came  on  as  early  as  the  third  day,  and,  in  2,  as  late  as  four  weeks  after 
the  injury.  There  were  2  cases  in  which  hemorrhage  took  place  through 
the  external  wound  and  2  in  which  blood  was  effused  into  the  perirenal 
tissues.  ^Nlost  common  after  shell  wounds,  it  may,  nevertheless,  occur 
after  simple  bullet  wounds.  In  five  of  Chevassu's  cases  also  a  perirenal 
hematoma  formed,  producing  a  swelling  in  the  Imubar  region  which  was 
easily  recognizable  by  sight.  Two  patients  so  affected  were  operated  upon 
the  fifth  day  after  the  swelling  appeared,  the  author  being  led  to  interfere 
because  high  fever  developed.  In  one  of  these  cases  the  kidney  was  found 
split  at  its  inferior  pole.  The  wound  was  left  open.  This  case  terminated 
fatally.  In  the  other  case  the  clotted  blood  was  removed  and  drainage 
instituted,  the  patient  making  a  good  recovery,  so  that  he  was  discharged 
well  at  the  end  of  a  month  and  a  half.  In  the  three  remaining  cases  in 
which  no  recourse  to  surgery  was  had,  all  the  patients  did  well,  although 
some  elevation  of  temperature  persisted  for  a  nmnber  of  days.  One 
was  discharged  on  the  fourteenth  day,  one  on  the  twenty-fifth  day  and 
one  on  the  forty-ninth  day. 

In  regard  to  the  cases  of  secondary  hemorrhage,  it  is  plain  that  cer- 
tain structural  peculiarities  of  the  kidney  predispose  to  it.  First,  as 
has  been  mentioned  in  a  previous  review  in  Progressive  Medicine, 
there  is  no  anastomosis  between  terminal  l)ranches  supplying  different 
areas  of  the  kidney;  hence  the  necrosis  which  occurs  in  the  areas  deprived 
of  their  blood  supply  by  severance  of  the  nutriti\'e  vessels  tends  to 
disseminate  sepsis  which,  as  is  well  known,  predisposes  to  hemorrhage. 
Furthermore,  the  differences  in  blo()(l-i)ressure  within  the  kidney  may 
serve  as  a  predisposing  factor,  and,  finally,  the  great  vascularity  of 
the  organ  imdoubtedly  causes  it  to  bleed  more  freely  than  others 
not  so  abundantly  supplied.  In  one  of  Colonel  Fullerton's  cases  it 
was  found  postmortem  that  an  artery  supplying  the  inferior  pole  of 
the  kidney  had  been  severed  by  the  missile  and  that  the  lower  pole 
of  the  organ  was  necrotic.  The  api)earance  of  the  kidney  in  this  case 
is  shown  by  the  accompanying  illustration.  This  patient  lived  fifteen 
days  after  he  was  shot,  and  although  he  did  not  de\elop  a  secondary 
hemorrhage,  probably  succumbing  tf)  sejisis,  it  is  very  likely  that  profuse 
bleeding  might  ha\'e  taken  j^lace  had  he  li\ed  long  enough  for  the  necrotic 
part  of  his  ki(hiey  to  slough  away. 

In  regard  to  the  treatment  of  bleeding  from  the  kidney,  as  might  be 
expected,  none  of  these  military  surgeons  advise  nnmediate  operation 
unless  bleeding  is  so  ])rofuse  as  to  threaten  life.  Thus,  if  the  kidney  has 
been  so  l)adly  damaged  tiiat  it  bleeds  profusely  through  the  (>xtcrnal 
wound,  its  immediate  remo\  a!  is  indicated.  So,  too,  if  there  be  a  formid- 
able and  persistent  hematuria,  it  should  be  removed.  Chev'assu  states 
that  conservatism  should  be  taught  the  younger  surgeons  in  charge  of 
the  first  aid  stations,  so  that  they  will  not  operate  upon  patients  who  are 
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in  no  danger  of  bleeding  to  death;  and,  fnrthermore,  he  points  ont  that 
they  should  he  made  to  reaH/e  that  in  the  majority  of  cases  the  ki<hiey 
itself  is  eapahle  of  bringing  about  hemostasis.  Certainly  this  teaching 
is  commendable  and  quite  in  accord  with  the  results  of  observation  in 
civil  practice,  to  which  reference  has  been  made  in  this  review  on 
at  least  two  occasions  when  rupture  of  the  kidney  was  discussed. 
Chevassu  has  very  little  faith  in  the  power  of  gauze  packing  to  control 
renal  hemorrhage.  He  speaks  very  highly,  however,  of  transfusion  of 
citrated  blood  in  cases  in  which  the  patients  have  been  nearly  exsan- 
guinated. 


Colonel  Fullerton  devotes  considerable  space  to  a  discussion  of  the 
treatment  of  secondary  hemorrhage.  He  is  of  the  opinion  that  if  bleed- 
ing is  persistent  after  the  tenth  day  and  of  such  quantity  as  to  cause 
anemia,  too  much  time  must  not  be  lost  in  deciding  upon  operation. 
In  regard  to  partial  nephrectomy,  Fullerton  realizes  that  every  case  must 
be  decided  upon  its  own  merits  and  that  great  responsibility  must  be 
assumed  by  the  surgeon  who  makes  up  his  mind  to  do  this  operation. 
In  a  few  cases  in  which  he  examined  kidneys  that  had  been  removed, 
he  was  under  the  impression  that  resection  of  the  damaged  part  might 
have  been  successful.  WhatcNcr  operation  is  done,  the  author  feels 
that  the  patient's  interests  will  be  best  served  by  removing  clotted  blood 
from  his  bladder,  and  for  this  piu-pose  he  has  found  Bigelow's  evacuator 
very  satisfactory.  He  holds  the  opinion  that  when  this  instrument  is 
available  it  will  very  rarely  be  necessary  to  do  a  cystotomy.  Nogues 
also  is  of  the  opinion  that  if  an  infarct  of  limited  extent  be  found  when 
the  kidney  is  exposed,  partial  nephrectomy  may  be  attempted. 

U 


162  GEN  I  TO-URINARY  DISEASES 

Although  Chevassu  observed  only  1  case  out  of  56  in  which  urine 
escaped  through  the  wound,  in  FuUerton's  series  there  were  9  out  of  42 
in  which  this  phenomenon  was  observed.  T^yo  patients  so  affected  were 
found  to  have  sustained  an  injur}-  to  the  ureter,  and  in  the  history 
of  several  others  it  was  stated  that  the  renal  wound  had  involved  the 
pelvis.  Leakage  may  take  place  shortly  after  the  injiu-y,  or  it  may  be 
delayed  until  sloughing  of  a  portion  of  the  wall  has  occurred.  Thus,  in 
1  case  in  which  a  retroperitoneal  hematoma  was  found  at  operation,  the 
urine  was  not  discharged  through  the  wound  until  a  week  later.  After 
a  few  days  its-discharge  may  cease,  or  it  may  continue  for  several  months. 
None  of  the  cases  of  this  series  required  any  treatment  for  the  closure  of 
the  urinary  fistula,  but  it  is  not  to  be  assiuned  that  spontaneous  healing 
will  always  take  place.  Fullerton  predicts  that  some  of  these  patients 
will  later  develop  hydronephrosis  from  contraction  of  the  scar  in  the 
ureter  or  in  the  neighboring  parts.  Naturally,  if  urine  accmiiulates  in 
the  tissues,  it  must  be  let  out  by  incision.  The  author  has  not  observed 
any  bad  results  from  the  flow-  of  m-ine  over  the  w-ounded  surface. 

Infection,  as  well  as  hemorrhage,  constitutes  one  of  the  principal 
dangers  in  wounds  of  this  kind,  although  it  would  seem  that  foreign 
bodies,  such  as  fragments  of  shells,  may  be  retained  in  parts  superficial 
to  the  kidney  without  doing  very  much  damage.  Such,  at  least,  has  been 
Chevassu's  experience.  It  must  be  remembered,  however,  that  a  large 
niunber  of  his  patients  were  seen  at  the  Front,  so  that  he  was  not  in  a 
position  to  judge  what  trouble  these  foreign  bodies  might  eventually 
cause.  Certainly  it  would  seem  wiser  not  to  indulge  in  meddlesome  sur- 
gery at  the  first  aid  station.  Whenever  retained  foreign  bodies  begin  to 
cause  disturbance,  they  can  be  removed,  and  the  chances  are  that  they 
will  not  make  their  j)resence  seriously  felt  for  some  time  after  they  have 
gained  access  to  the  tissues. 

In  all  of  these  series  of  cases  some  of  the  patients  presented  associated 
injuries.  The  lungs,  liver,  spleen,  i)ancreas,  stomach;  small  and  large 
intestines,  as  well  as  the  spine  and  lumbar  plexus,  were  occasionally 
involved.  Shock,  vomiting,  distention,  together  with  tenderness  and 
rigidity  of  the  abdominal  wall,  were  common  s^inptoms,  and  Chevassu 
states  that  some  of  his  patients  showed  a  certain  amount  of  contrac- 
ture of  the  parietes  on  the  affected  side.  The  10  patients  seen  by  the 
latter  author  who  were  suffering  from  old  wounds  had  been  injured  at 
])eriods  varying  from  five  months  to  one  and  a  half  years.  None  of  them 
had  been  o])erated  u])()n  inunediately  after  they  were  wounded,  althougli 
'A  had  been  subjected  to  secondary  operation.  Fmictional  examination 
of  these  patients  showed  that  the  injm-ed  kidney  was  doing  its  work  in 
a  normal  manner,  and  the  author  rightly  states  that  this  finding  con- 
stitutes another  reason  for  conservatism  in  the  surgical  treatment  of 
renal  wounds. 

Tuberculosis  of  the  Kidney.  In  an  excellent  j)ai)er  which  he  states  was 
written  especially  for  the  general  practitioner,  Kisendrath^  discusses  the 
diagnosis  and  treatment  of  renal  tuberculosis,  first  pointing  out  three 
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facts  with  which  it  is  essential  for  the  practitioner  to  he  familiar.  These 
facts  are  (1)  that  the  tuliercle  bacilH  are  carried  to  the  kidney  through 
its  afferent  bloodvessels  in  about  90  per  cent,  of  all  cases;  (2)  that  in 
about  90  per  cent,  of  the  patients  the  disease  occurs  primarily  in  one 
kidney  and  is  confined  there  for  a  period  of  months  or  years;  (o)  that 
from  the  kidney  first  in^'olved  the  infection  is  carried  to  the  bladder  in 
the  urine,  so  that  unless  the  diseased  kidney  be  removed  at  an  early 
period  in  the  evolution  of  the  disease,  the  infection  may  ascend  from  the 
bladder  to  the  healthy  kidney  on  the  opposite  side.  Recognition  of  these 
facts  should  enable  the  practitioner  to  make  an  earlier  diagnosis. 

The  pathology  is  also  carefully  described,  as  the  author  feels  that  a 
thorough  knowledge  of  the  evolution  of  the  tissue  changes  in  the  kidney, 
ureter  and  bladder  will  make  the  interpretation  of  the  clinical  symptoms 
easier,  as  well  as  the  findings  of  the  modern  diagnostic  methods  more 
intelligible.  He  explains  how  the  infection  is  carried  from  the  papillae 
through  the  blood  and  l,Mnph  vessels  to  all  portions  of  the  kidney,  a 
circumstance  which  shows  that  resection  of  the  primary  renal  focus  would 
be  useless.  The  primary  focus  undergoes  the  characteristic  changes  of 
tubercle  formation,  so  that  at  an  early  stage  the  mucous  membrane 
covering  the  papilla?  is  destroyed,  thereby  allowing  the  tubercle  bacilli 
to  escape  into  the  urinary  stream  and  become  disseminated  throughout 
the  tract.  In  like  manner  erosion  of  bloodvessels  gives  rise  to  the  slight 
hemorrhages  which  constitute  one  of  the  common  s\miptoms  of  the  dis- 
ease in  its  early  stages.  The  author  shows  how  this  process  of  tissue 
destruction  may  be  continued  until  there  is  nothing  left  of  the  renal 
substance. 

He  also  calls  special  attention  to  the  fact  that  e\en  in  this  terminal 
stage  active  bacilli  are  present  and  constitute  a  great  menace  to  the 
patient.  In  the  first  place  there  is  the  danger  of  a  generalized  miliary 
tuberculosis  even  when  an  apparent  anatomical  cure  has  resulted  from 
the  destruction  of  the  kidney,  and,  secondly,  the  danger  of  involvement 
of  other  organs,  especially  the  opposite  kidney.  Great  stress  is  placed 
upon  these  dangers  by  the  author,  who  states  that  if  some  of  those  who 
advise  non-operative  measures  were  to  see  the  evil  results  of  their  advice, 
they  probably  would  quickly  change  their  opinion  and  no  longer  con- 
tinue to  point  to  the  complete  destruction  of  the  kidney  as  proof  of  cure 
of  the  disease.  It  is  unfortunately  true  that  all  those  who  do  renal  sur- 
gery see  patients  who  sliould  have  been  subjected  to  nephrectomy  long 
before  they  consulted  a  surgeon.  Continuing  with  the  discussion  of  the 
pathology,  Eisendrath  explains  the  manner  in  which  closed  tuberculous 
pyonephrosis  is  formed — namely,  by  contraction  of  the  ureter  from  the 
healing  of  ulcerations.  In  regard  to  the  changes  in  the  bladder,  the  im- 
portance of  edema  at  the  ureteral  orifice  on  the  affected  side  is  fully 
explained.  It  is  also  shown  how  this  edema  is  followed  by  the  formation 
of  tubercles,  which  in  turn  break  down  and  give  rise  to  ulcers. 

In  discussing  the  symptomatology  the  author  enumerates  five  symp- 
toms, any  one  or  more  of  which  should  at  once  lead  the  physician  to 
refer  his  patient  to  a  specialist.  In  their  order  of  freciuency  these  symp- 
toms may  be  summarized  as  follows:    Those  of  an  ordinary  cystitis 
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which  fails  to  yield  to  the  usual  therapeutic  measures;  initial  and 
repeated  hematuria;  dull  ache  or  colikv  pain  referable  to  the  kidneys; 
fever  and  chills  with  localization  of  inflammatory  signs  in  the  kidney; 
and,  finally,  enlargement  of  the  kidney  associated  with  constitutional 
disturbances.  These  are,  of  course,  sxTtiptoms  the  importance  of  which 
are  familiar  to  all  genito-urinary  surgeons,  but  upon  which  the  general 
practitioner  is  apt  to  ])lace  too  little  importance.  In  the  vast  majority 
of  cases  the  first  thing  that  the  patient  complains  of  is  some  disturbance 
of  micturition.  He  notices  an  increased  desire  to  urinate,  at  first  only 
at  night,  or  perhaps  only  during  the  day,  but  later  the  urgency  is  present 
both  day  and  night.  At  first  urination  is  not  painful,  but  after  a  short 
time  it  becomes  so,  especially  as  the  last  portion  of  the  urine  is  being 
voided.  After  a  while  some  blood  appears  as  the  last  droi)s  of  urine  are 
voided,  and,  if  the  patient  has  not  already  consulted  his  medical  adviser, 
this  last  s^^nptom  will  lead  him  to  do  so.  As  Eisendrath  points  out,  the 
physician  is  very  apt  to  make  a  diagnosis  of  cystitis  or  "cold  in  the 
bladder,"  and  prescribes  internal  treatment,  or  perhaps  vesical  irriga- 
tions, neither  of  which  aft'ords  relief;  in  fact,  they  may  make  the  patient 
worse. 

If  patients  so  complaining  were  immediately  subjected  to  the  modern 
methods  of  examination — namely,  examination  of  the  urine  for  tubercle 
bacilli,  cystoscopy,  ureteral  catheterization  and  functional  renal  tests — 
the  true  nature  of  their  trouble  could  be  learned  at  once  and  proper 
treatment,  that  is,  nephrectomy,  be  applied  immediately.  The  only 
contra inflications  to  o])eration  are  ad\'anced  tuberculosis  in  other  parts 
of  the  body  or  invoh'cment  of  })oth  kidneys.  Other  conditions,  for  ex- 
am])lc,  tuberculous  disease  of  the  spine,  may  make  the  operation  some- 
what difficult  technically,  but,  if  the  bone  disease  be  latent,  operation 
should  always  be  undertaken. 

I  have  recently  removed  a  large  tuberculous  kidney  from  a  woman 
who  had  a  marked  kyphosis  and  in  whom  the  space  between  the  ribs 
and  the  crest  of  the  ilium  was  scarcely  more  than  a  finger's  breadth  in 
width.  Partial  division  of  the  quadratus  lumbormn  muscle  rendered  the 
exposure  of  the  upper  part  of  the  kidney  (piite  easy,  and,  after  the  ])edicle 
had  l)een  dixidcd,  the  kidney  was  lifted  out  of  the  wound  without  any 
trouble.    The  nniscle  was  sutured. 

Eisendrath  states  that  in  a  recent  case  he  obtained  a  most  striking 
amelioration  of  the  bladder  s>in])toms,  which  persisted  for  a  consider- 
able tijiie  after  removal  of  a  tuberculous  kidney,  l)y  the  use  of  meso- 
thorium.  It  was  kei)t  in  the  bladder  for  twenty-four  hours,  in  the  same 
manner  in  which  it  is  employed  for  vesical  cancer,  which  is  described  in 
Progressive  Medicine  this  year. 

Another  ])a])er  having  the  same  object  in  \iew  was  ])resented  at  the 
1917  meeting  of  the  Nova  Scotia  Medical  Society  by  I).  \V.  Ma(d\enzie,^ 
of  Montreal.  During  the  three  years  ])ri()r  to  the  ])resentation  of  his 
paper,  MacKenzie  states  that  the  average  duration  of  symptoms  in  the 
patients  whom  he  operated  upon  for  renal  tuberculosis  at  the  Bellevue 
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Hospital,  Montreal,  was  two  years  and  that  the  jjathological  findings 
indicated  the  disease  had  last(Ml  even  longer.  Of  15  other  cases  which 
he  treated  at  the  Royal  \'ictoria  Hospital  in  a  period  of  four  months, 
5  showed  symptoms  of  more  than  three  years'  duration,  6  more  than  one 
year  and  4  less  than  one  year.  In  3  of  these  cases  a  cystotomy  had 
been  performed,  and  in  11  the  patients  had  been  subjected  to  vesical 
irrigations  for  periods  varying  from  six  months  to  three  years.  Mac- 
Kenzie  asks  why  these  patients  had  been  allowed  to  go  so  long  without 
proper  treatment,  and  answers  the  question  himself  by  stating  that  a 
thorough  knowledge  of  genito-urinary  tuberculosis  is  not  possessed  by 
general  practitioners,  that  surgical  treatment  is  not  generally  recognized 
by  them  as  being  the  best,  and,  finally,  that  in  the  majority  of  cases  the 
symptoms  of  which  the  patients  complained  were  not  severe  for  a  con- 
siderable time  after  their  onset.  He  makes  the  remark,  which  impresses 
me  as  being  very  timely,  that  a  slight  persistent  irritation  of  the  bladder, 
which  does  not  yield  to  ordinary  therapeutic  measures  within  a  reason- 
able time,  is  just  as  suggestive  of  renal  tuberculosis  as  a  slight  persistent 
cough  is  suggestive  of  pulmonary  tuberculosis. 

INIacKenzie  also  traces  the  pathological  changes  in  the  urinary  tract 
which  occur  as  the  tuberculous  infection  advances,  believing  with  Eisen- 
drath  that  a  knowledge  of  them  will  better  enable  the  practitioner  cor- 
rectly to  interpret  the  clinical  findings  and  understand  the  necessity  for 
prompt  surgical  treatment.  He  also  dwells  at  length  upon  the  different 
methods  of  diagnosis,  and  includes  in  his  paper  a  description  of  the 
routine  schedule  which  he  has  adopted  as  a  working  basis  for  the  staff 
of  the  Royal  Victoria  Hospital.  It  is  very  complete,  including  a  general 
and  urological  history,  a  physical  examination,  both  general  and  urolog- 
ical,  urinalysis,  renal  functional  tests,  .r-ray  examination,  cystoscopy  and 
ureteral  catheterization,  and,  in  septic  cases,  a  culture  of  the  blood. 

Given  a  case  in  which  renal  tuberculosis  is  suspected,  the  sine  qua 
no7i  of  diagnosis  is  cystoscopy  and  examination  of  the  m'ine  obtained 
separately  from  each  kidney.  If  physicians  can  be  taught  to  have  their 
patients  so  examined,  there  will  be  no  trouble  in  making  earlier  diagnoses, 
and  it  seems  to  me  that  an  effort  should  be  made  to  familiarize  them  with 
the  clinical  picture  of  incipient  and  advanced  tuberculous  disease  of  the 
kidney,  just  as  is  being  done  in  cancer, 

MacKenzie  also  discusses  the  so-called  spontaneous  cure  of  renal 
tuberculosis  brought  about  by  occlusion  of  the  ureter,  and  although 
he  mentions  one  patient  in  whom  that  condition  had  evidently  been 
effectuated,  he  recognizes  that  its  occasional  occmrence  does  not  detract 
at  all  from  the  necessity  of  nephrectomy  in  every  case.  This  question 
of  autonephrectomy,  so-called,  is  one  that  should  not  be  discussed  any 
more.  There  is  no  more  reason  for  condenniing  the  i)atient  to  wait 
for  its  occurrence  than  there  is  for  withholding  operation  from  a  person 
suffering  with  acute  appendicitis,  because  it  is  known  that  sometimes 
an  attack  of  the  latter  will  subside  without  operation.  The  one  treat- 
ment for  unilateral  tuberculosis  is  nephrectomy,  provided  that  there 
are  not  active  tuberculous  lesions  in  other  parts  of  the  body  which 
contraindicate  the  operation. 
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As  illustrative  of  the  thought  which  has  been  devoted  to  this  subject 
during  the  past  few  years,  a  paper  by  H.  G.  Bugbee,*^  of  New  York,  is 
well  worth  })erusal.  This  author  makes  a  careful  review  of  the  more 
important  contributions  to  the  literatiu-e  which  have  been  made  since 
1913,  and  also  gives  expression  to  his  own  opinions.  It  is  hardly  neces- 
sary to  say  that  the  consensus  of  opinion,  as  elicited  by  Bugbee's  investi- 
gation, corresponds  essentially  to  that  expressed  by  the  two  authors 
I)reviously  cited  as  well  as  by  the  reviewer.  A  matter  that  surprised 
me  not  a  little  in  going  over  Bugbee's  paper  was  the  gist  of  some  quota- 
tions he  made  from  a  few  authors,  who  apparently  still  hold  to  the  anti- 
quated and  erroneous  idea  of  medical  and  expectant  treatment.  I 
thought  that  the  question  had  been  decided  a  dozen  years  ago;  cer- 
tainly, that  was  the  opinion  of  some  of  the  best  European  teachers  at 
that  time.  It  is  quite  a  different  thing  to  place  certain  patients  upon  a 
preliminary  coiu-se  of  treatment  for  the  purpose  of  getting  them  into  the 
best  possil)le  condition  before  operation.  As  Bugbee  remarks,  patients 
so  treated  will  come  to  operation  with  more  bodily  resistance  and  will 
stand  the  shock  of  the  anesthetic  and  the  operation  better  than  if  the 
operation  be  done  without  such  preliminary  treatment.  Yet  the  time 
always  arriNcs  when  it  is  evident  that  nothing  further  can  be  gained  by 
dietetic  and  hygienic  measures.  There  are  also  certain  patients  with 
advanced  lesions  who  fail  to  respond  sufficiently  to  these  measures  to 
warrant  their  continuation.  I  have  very  recently  operated  upon  such 
a  patient,  who,  after  two  weeks  of  rest  and  forced  feeding,  was  not  a 
particle  better,  and  perhaps  a  little  worse,  than  he  was  when  I  first  saw 
him.  In  the  cases  which  come  to  the  surgeon  early  it  seems  to  me  that 
the  earlier  a  patient  is  sent  to  the  hospital  and  operated  upon,  the  better. 
Of  course,  this  question  can  be  satisfactorily  disposed  of  by  sayhig  that 
each  case  must  be  treated  ujjon  its  individual  merits.  In  some  there  is 
much  to  be  gained  by  prei)aratory  treatment,  in  others  little  or  nothing. 

Bugbee's  statistics  show  that  75  per  cent,  of  the  cases  of  unilateral 
infection  can  be  cured  by  nephrectomy.  Despite  this  high  percentage, 
he  thinks  that  the  tendency  is  to  be  too  optimistic  in  regard  to  the 
future  of  ])atients  who  have  been  operated  upon,  and  insists  that  all 
should  l)e  kei)t  under  obser\'ation  and  be  watched  carefully  for  the  slight- 
est manifestation  of  tuberculosis  in  any  part  of  the  body. 

Leo  Buerger^  reports  3  unusal  cases  of  renal  tuberculosis.  In  one 
of  them  the  tubercle  bacillus  was  found  in  the  urine,  and  the  patient 
suffered  frojn  the  usual  manifestations  of  the  disease.  At  operation, 
however,  the  kidney  was  found  to  be  practically  normal  in  a])pcnrance, 
and  it  was  only  after  several  sections  had  been  made  through  ditferent 
parts  of  the  organ  that  tjT^ical  ulcerative  and  caseated  lesions  were  found 
in  one  of  the  calices.  The  ureter,  however,  was  markedly  diseased.  In 
another  case  the  parenchyma  showed  no  changes  whatsoever,  but  there 
was  a  small  indurated  ulcer  on  one  of  the  papilla-.  The  third  case  was 
one  in  which  a  solitary  pai)illa  was  markedly  involved,  as  well  as  one  of 
the  calices.    On  the  external  surface  of  the  kidney  there  was  no  evidence 
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of  tuberculosis  nor  did  bisection  of  the  organ  at  first  sight  show  any 
morbid  changes.  It  is  safe  to  predict  a  favorable  outcome  in  all  of  these 
cases.  They  were  diagnosticated  early  as  all  cases  should  be  and  the 
proper  treatment  ap])lied. 

Chronic  Non-surgical  Pyelitis.  Joseph  C.  Sargent,^  of  Milwaukee,  pre- 
sents a  paper  based  upon  a  series  of  cases  of  pyelitis  studied  at  the  Brady 
Institute  at  Johns  Ho])kins  Hospital.  All  patients  were  excluded  whose 
record  did  not  show  conclusive  evidence  against  the  possibility  of  some 
predisposing  anatomical  or  pathological  condition  of  the  kidney  or  its 
pelvis.  Particular  attention  was  given  to  histories  of  any  chronic  con- 
dition which  might  have  furnished  a  focus  from  which  organisms  infect- 
ing the  renal  pelvis  could  have  been  derived.  The  cases  of  75  patients 
affected  with  pyelitis  were  reviewed.  Out  of  this  number  there  were 
35  who  had  a  simple  pyelitis,  10  of  them  having  foci  in  some  part 
of  the  body  from  which  bacteria  might  possibly  have  been  constantly 
supplied  to  the  kidneys.  Of  these  16,  10  had  some  intestinal  disturb- 
ance, and  the  author  states  it  is  noteworthy  that  all  of  them  were 
affected  with  colon  bacillus  pyelitis.  Three  of  the  other  6  patients  had 
a  bacillary  infection  and  3  a  coccal  infection.  Of  the  3  with  bacillary 
infection,  1  had  pyorrhea  alveolaris  and  tooth  abscesses,  1  had  suffered 
from  an  attack  of  influenza,  and  1  was  found  to  be  affected  with  a 
traumatic  sinus  of  the  deep  m-ethra.  Of  those  having  coccal  infection,  1 
suffered  from  chronic  otitis  media,  1  from  chronic  osteomyelitis,  and 
1  from  chronic  gonorrheal  luetlu-itis,  the  renal  infection  in  the  latter  also 
being  Neisserian.  In  the  entire  series  of  cases,  however,  there  were  but 
3  in  which  the  author  felt  that  the  pyelitis  was  really  caused  by  a  focal 
infection.  In  one  of  these  cases  the  patient  had  suffered  from  a  bilateral 
staphylococcus  and  colon  bacillus  pyelitis,  which  lasted  three  months, 
and  had  followed  a  second  attack  of  appendicitis.  Another  had  been 
affected  with  a  bilateral  staphylococcus  pyelitis  for  four  years,  which 
was  associated  with  suppuratmg  middle  ear  disease.  While  he  was  under 
treatment  at  the  Brady  Institute  his  mine  became  free  from  organisms 
for  a  time,  but  later  the  infection  retm-ned  and  did  not  yield  to  treat- 
ment. In  this  case  the  author  believes  there  was  strong  evidence  to 
show  that  the  trouble  in  the  kidney  was  caused  by  the  disease  in  the  ear. 
In  the  third  case  there  had  been  a  bilateral  colon  bacillus  pyelitis,  which 
dated  back  twenty  years,  havmg  supervened  upon  an  injury  to  the  deep 
urethra.  The  patient  failed  to  improve  under  lavage  of  the  renal  pelvis 
until  a  sinus  or  pocket  was  discovered  m  his  prostatic  m'ethra,  from 
which  pus  could  be  seen  to  escape.  After  the  suppuration  in  this  little 
diverticulum  had  been  cured  by  the  application  of  silver  nitrate,  the 
pyelitis  likewise  yielded  to  irrigations  with  a  solution  of  the  same  salt. 

These  cases  remmd  me  of  a  case  of  acute  tonsillitis  in  which  the  patient 
developed  not  only  a  pyelitis  but  apparently  an  acute  nephritis  of  con- 
siderable severity.  No  local  treatment  was  necessary  in  this  case,  for 
his  urine  began  to  clear  up  as  the  tonsillar  infection  subsided,  and  be- 
came entirely  free  from  abnormal  elements  within  a  few  weeks  after  his 

*  Wisconsin  Med.  Jour.,  March,  1918. 


168  CENITO-URINARY  DISEASES 

jtonsils  had  been  removed  following  the  cure  of  the  acute  inflammation. 
A  similar  case  was  recently  brought  to  my  attention  by  David  Riesman, 
of  Philadelphia.  ^Yhile  they  do  not  exactly  parallel  the  cases  of  chronic 
focal  infection  such  as  Sargent  describes,  it  nevertheless  seems  interest- 
ing to  mention  them  here. 

Sargent  states  that  the  majority  of  cases  of  non-sm-gical  pyelitis  are 
caused  by  bacilli  of  the  colon  group  and  that  many  of  them  are  asso- 
ciated with  intestinal  disturbance.  Therefore,  he  considers  it  not  only 
advisable,  bat  imperative,  to  carefully  examine  for  any  intestinal  lesion 
when  a  patient  presents  hunself  suffering  with  this  form  of  bacilluria. 
Some  years  ago  pyelitis  developing  as  a  complication  of  furunculosis  was 
discussed  in  this  review,  and,  in  the  light  of  our  present  knowledge,  it 
would  seem  that  any  suppurative  infection,  whether  acute  or  chronic, 
ma>'  give  rise  to  suppuration  in  the  kidney  or  its  pelvis. 

As  to  treatment,  Sargent  recommends  pelvic  lavage  with  silver  nitrate 
solution,  used  at  first  in  the  strength  of  1  per  cent,  and  then  increased 
to  a  2  per  cent,  solution  if  sufficient  reaction  be  not  obtained  from  the 
first  ai)plication.  His  idea  is  to  produce  enough  irritation  so  that  the 
patient  will  be  well  aware  that  something  has  been  done.  This  has  not 
been  difficult  to  accomplish  in  the  cases  of  which  I  have  personal  knowl- 
edge. Sargent  has  found,  however,  that  some  patients  will  not  experience 
a  sufficient  reaction  until  a  5  per  cent,  solution  has  been  used.  Among 
the  number  treated  at  the  Brady  Institute  there  were  4  who  came  under 
this  category;  one  received  six  irrigations  with  a  1  per  cent,  solution  with- 
out deriving  any  benefit  whatever,  but  was  cured  by  a  single  injection 
of  a  5  per  cent,  solution,  which  produced  a  moderate  reaction.  This 
advice  of  Sargent  that  we  should  use  stronger  silver  solutions  if  the  weak 
ones  do  not  produce  results,  seems  to  me  to  be  very  timcl.w  I  have  long 
been  an  advocate  of  fairly  strong  silver  solutions  in  the  urethra  and 
bladder,  and  see  no  reason  why  they  should  not  be  used  higher  in  the 
urinary  tract.  It  is  interesting  to  note  that  Sargent  was  disappointed 
with  lirhiary  antisei)tics,  urotroi)in  included.  He  uses  the  latter  drug, 
however,  because  of  its  power  to  inhibit  the  growth  of  organisms  in  the 
bladder,  giving  it  in  large  doses  every  four  hours. 

Culver,  Herald  and  Pliifer^  have  .studied  110  cases  of  non-surgical 
renal  infection,  with  special  regard  to  sym])t()mat()l()g>-,  bacteriology  and 
treatment.  The  most  prominent  symptoms  were  chills  and  fever,  pain 
in  the  back  and  frequent  painful  micturition.  In  many  cases,  however, 
th(\v  may  be  absent,  so  that  of  two  patients  having  an  infection  that 
is  identical  bacteriologically,  one  may  present  them  and  the  other  may 
not.  Pain  in  the  back  varies  in  type  and  severity  from  a  dull  ache  to 
an  acute  sharp  pain  associated  with  tenderness  through  the  lumbar 
region.  It  may  extend  down  the  thigh  or  into  the  pelvis  and  may  be 
ass()<iat(>d  with  severe  ])ain  in  the  abdomen.  The  latter  too  may  occur 
inde])ciidcntly  of  the  lumbar  i)ain,  and  like  it,  may  vary  accordingly  in 
its  degree  of  severity,  sometimes  being  so  acute  as  to  lead  one  to  sus- 
pect the  presence  of  serious  intraperitoneal  disturbance. 
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The  fever  in  these  cases  was  often  more  variable  than  the  pain.  It  is 
almost  always  intermittent.  It  was  as  low  as  101°  F.  in  some  cases 
and  went  up  to  105°  F.  in  others.  The  more  acute  the  infection  the 
higher  the  fever.  In  chronic  cases  there  may  be  no  rise  of  tempera- 
ture. In  common  with  the  findings  of  other  investigators,  these  authors 
found  the  colon  bacillus  and  the  staphylococcus  to  be  the  most  frequent 
offenders.  Their  percentage  of  colon  bacillus  infections,  however,  was 
somewhat  higher  than  that  found  by  others,  being  present  in  85  per  cent, 
of  the  total  number,  75  per  cent,  being  pure  colon  bacillus  infections.  The 
staphylococcus  was  found  in  19  per  cent,  of  the  cases  and  9  per  cent,  of 
all  gave  pure  cultures  of  the  organisms.  In  2  cases  the  trouble  was 
due  to  the  leptothrix.  Other  microorganisms  found  were  the  typhoid 
bacillus,  the  Bacillus  jjyocyaneus  and  a  diphtheroid  bacillus. 

Treatment  consisted  in  pelvic  lavage  and  the  internal  administration 
of  urinary  antiseptics.  In  the  colon  bacillus  infections,  urotropin  and 
alkalies  were  administered  alternately  for  a  week  at  a  time.  In  the 
staphylococcus  infections  the  urotropin  was  used  steadily,  combined 
with  benzoic  acid  or  acid  sodimn  phosphate.  The  authors  believe  that 
urotropin  does  good  in  these  infections,  especially  in  the  colon  bacillus 
form,  when  it  is  used  alternately  with  sodimn  bicarbonate  or  citrate. 
The  strength  of  the  silver  solution  used  for  washing  out  the  renal  pelvis 
varied  from  1  to  3  per  cent.  The  lavage  treatments  were  given  every  fifth 
day,  varying  in  nmnber  from  1  to  12,  from  3  to  5  being  the  average  re- 
quired to  effect  a  cure.  Thirty  patients  in  the  series  were  treated  until 
they  were  fully  cured.  A  great  many  did  not  come  back  after  the  subjec- 
tive symptoms  were  relieved.  Some  refused  to  continue  with  the  pelvic 
lavage  because  of  the  discomfort  it  caused  them.  The  authors,  however, 
consider  it  very  important  to  continue  the  treatment  until  all  infection  is 
eradicated.  To  be  practically  certain  that  such  a  condition  has  been 
attained,  they  believe  that  two  sterile  urines  should  be  secured  by  ureteral 
catheterization,  the  second  being  taken  a  week  after  the  first  one.  The 
staphylococcus  infections  are  undoubtedly  more  difficult  to  cure  than 
those  caused  by  the  colon  bacillus.  This  view  is  well  corroborated  by 
the  results  obtained  in  this  series  of  cases,  for  of  those  cured  90  per  cent, 
were  colon  and  only  10  per  cent,  staphylococcus  infections.  It  is  inter- 
esting to  note  that  5  of  the  latter  were  treated  for  months  with  only 
temporary'  or  quantitative  bacteriological  improvement. 

Perirenal  Hematoma.  In  Peogressive  Medicine  for  1912  non-trau- 
matic perirenal  hematoma  was  discussed  and  a  case  which  occurred  in 
the  practice  of  Seidel  Mas  reported,  together  with  2  others  which  occurred 
in  Schmorl's  practice.  When  he  reported  his  case,  Seidel  was  able  to 
collect  only  15  cases  from  the  literature,  but  he  evidently  overlooked  2 
other  cases  reported  in  the  years  1911  and  1912  by  Russell  Fowler  and 
Schlichting. 

About  a  year  and  a  half  ago  a  case  of  this  kind  came  under  my 
observation,^*^  so  that  my  interest  in  the  subject  was  renewed  and  I  en- 
deavored to  collect  all  cases  that  had  been  reported  since  Seidel 's  paper. 
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Milton  K.  ]\Ieyers,  who  reviewed  the  Uteratiire  for  me,  was  able  to  find 
recorded  only  2  more  cases,  which  brings  the  total  nmnber,  so  far  as 
can  be  ascertained,  up  to  22. 

A  study  of  these  recorded  cases  shows  that  they  may  be  divided  into 
two  classes — namely,  those  in  which  the  bleeding  took  place  from  the 
kidney  itself  and  those  in  which  the  origin  was  extrarenal.  The  first 
named  may  result  from  any  inflammatory  or  suppurative  disease,  hydro- 
nephrosis, tuberculosis,  or  sclerosis  of  the  renal  vessels,  but  in  the  majority 
of  cases  the  kidney  itself  is  the  starting  point  of  the  hemorrhage.  In 
those  subjects  upon  whom  autopsy  was  practised,  it  was  usually  mipos- 
sible  to  find  an  injmed  vessel  of  any  size  from  which  the  bleeding  had 
occurred,  a  circmn stance  which  shows  that  the  hemorrhage  most  com- 
monly takes  place  from  erosions  of  very  small  vessels.  In  regard  to 
extrarenal  causes,  it  may  be  of  interest  to  note  that  the  bleeding  has 
come  from  the  quadratus  lumbormn  and  psoas  magnus  muscles  and  also 
from  the  suprarenal  bodies.  In  2  cases  of  this  kind  the  patients  were 
hemophiliacs. 

Tiie  svmptoms  usually  develop  suddenly,  the  patient  being  seized 
with  sharp  pain  in  the  loin  and  abdomen,  which  soon  becomes  associated 
with  elevation  of  temperature  and  the  development  of  a  painful  mass  in 
the  lumbar  region.  As  pointed  out  by  Seidel,  there  is  ahnost  always 
some  i)eritoneal  irritation.  Severe  shock  also  is  commonly  present  and 
in  some  cases  the  patient  loses  consciousness  as  the  result  of  loss  of  blood 
after  the  hemorrhage  has  continued  for  some  time.  Natm-ally,  one 
would  expect  the  signs  of  internal  hemorrhage  in  varying  degree,  and 
they  were  thus  i)resent  in  this  series  of  22  cases.  In  the  case  which  came 
under  my  obser\ation  it  seemed  that  the  symptoms  were  more  gradual 
in  their  develoi)ment  than  in  the  majority  of  recorded  cases,  and  I 
believe  that  repeated  small  hemorrhages  had  occurred  before  any 
considerable  amount  of  blood  was  effused. 

My  patient  was  a  man,  aged  sixty  \-ears,  who  gave  a  history  of  having 
passed  blood  and  stone  more  than  thirty  years  ago.  His  last  illness 
began  with  slight  pain  and  stiffness  in  the  back,  together  with  an  eleva- 
tion of  temperature  varying  from  99°  to  100°  F.  These  symptoms  he 
attributed  to  a  cold  contracted  m  a  sleeping  car.  A  simple  remedy  was 
prescribed  and  the  patient  was  sent  to  his  country  house  for  a  rest. 
A  few  days  later  he  sull'ered  a  slight  attack  of  faintness,  after  which 
he  complained  of  pain  and  soreness  in  the  back.  I  visited  him  the 
next  day  but  could  not  find  anything  indicative  of  serious  trouble. 
Shortly  afterward,  however,  a  similar  attack  of  faintness,  though  more 
severe,  occurred.  The  jiatient  comjilained  of  weakness,  and  stated  he 
became  exhausted  when  he  went  from  his  sleeping  room  to  the  bath 
room. 

Examination  after  this  attack  revealed  some  abdominal  distention 
and  a  certain  fulness  in  the  left  loin.  He  was  also  somewhat  tender  to 
pressure  in  this  region  as  well  as  over  the  left  side  of  the  abdomen.  It 
being  apparent  that  there  was  something  radically  wrong  with  him, 
he  was  removed  to  the  Jefferson  Hospital  and  placed  under  careful  obser- 
vation.   I  )uring  the  next  few  days  he  became  much  worse.    He  had  one 
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attack  of  syncope  and  developed  a  high  fever,  which  at  times  remitted 
in  the  morning  and  at  times  was  high  early  in  the  day  and  low  at  night. 
The  question  of  a  malignant  intraperitoneal  or  retroperitoneal  growth 
arose,  and  some  plausibility  of  its  existence  was  afforded  by  the  fact 
that  the  patient  had  lost  considerable  weight  during  the  preceding 
winter  and  spring.  The  presence  of  a  perinephric  abscess  also  seemed 
very  plausible,  and  it  was  decided  to  incise  the  loin  and  see  if  pus  could 
not  be  liberated. 

The  usual  lumbar  incision  was  made,  and  after  dividing  the  muscles 
and  the  anterior  layer  of  the  renal  fascia  a  mass  of  coagulated  blood, 
which  had  completely  distended  the  space  between  the  fascia  and  kid- 
ney, was  reached.  Some  of  this  clot  was  removed  very  easily,  but  the 
deeper  portion  was  firmly  stratified  and  was  found  to  be  about  one-half 
or  three-quarters  of  an  inch  in  thickness.  When  the  kidney  finally  was 
exposed  it  was  found  that  the  cortex  over  the  lower  pole  was  necrotic, 
the  true  capsule  having  given  way  by  the  pressure  exerted  by  the  effused 
blood.  After  the  blood-clot  had  been  removed  the  kidney  was  exposed 
from  pole  to  pole  and  was  found  to  be  diseased  throughout.  It  was 
found  impossible  to  lift  it  out  through  the  incision.  Medially,  it  seemed 
to  be  matted  to  the  wall  of  the  great  vessels.  Therefore,  it  seemed  better 
to  lay  it  wide  open  and  drain  than  to  attempt  a  nephrectomy,  reserving 
the  latter  operation  for  a  later  date  in  case  the  patient  should  survive. 
Unfortunately,  he  died  a  few  hours  later. 

It  also  seems  unfortunate  that  the  diagnosis  could  not  have  been  made 
earlier  in  this  case.  In  this  respect  the  case  conforms  to  the  majority 
of  the  22  recorded  cases  in  which  the  true  character  of  the  trouble  was 
not  discovered  until  operation  or  autopsy.  In  21  cases  of  this  series 
the  outcome  is  known;  6  patients  not  operated  upon  died;  of  the  15 
who  were  operated  upon,  7  died  and  8  recovered.  Therefore,  it  is  plain 
that  every  case  should  be  considered  a  surgical  one,  and  operation  per- 
formed as  soon  as  possible. 

In  reporting  this  case  to  the  Philadelphia  Genito-Urinary  Society  I 
took  occasion  to  remark  that  much  of  the  ill-health  which  the  patient 
had  suffered  was  undoubtedly  caused  by  a  renal  lesion  of  long  duration 
and  that  a  nephrectomy,  or  even  a  nephrotomy,  performed  twenty-five 
to  thirty  years  ago,  would  have  been  highly  beneficial.  His  case  obviously 
belongs  in  the  category  so  admirably  described  by  Dr.  Bransford  Lewis 
a  few  years  ago— namely,  that  of  patients  who  suffer  for  years  from  renal 
infection,  the  true  nature  of  which  is  not  discovered  as  early  as  it  should 
be.  Much  of  my  patient's  ill-health  had  been  attributed  to  an  old  lesion 
which  he  had  in  one  lung,  but  in  view  of  the  history  of  his  case  and  its 
termination  there  can  be  no  doubt  that  he  had  had  a  long-standing 
focus  of  infection  in  the  left  kidney. 

Spontaneous  Duodeno-ureteral  Fistula.  Duodenal  fistula  following 
nephrectomy  has  been  mentioned  in  a  previous  review.  A  very  rare 
condition  of  spontaneous  fistula  between  the  duodenum  and  ureter  has 
recently  been  reported  by  Edwin  G.  Davis,ii  of  Johns  Hopkins  Hospital, 
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who  was  unable  to  find  any  similar  case  recorded  in  the  literature.  The 
case  was  that  of  a  man,  aged  twenty-nine  years,  who  complained  of 
frequent  and  painful  micturition,  and  who  gave  a  history  of  an  attack 
of  fever  associated  with  pain  in  the  right  liunbar  region  four  years  before 
he  came  under  the  author's  observation.  Subsequent  events  made  it 
seem  likely  that  he  had  had  a  perinephric  abscess.  Urine  examination, 
made  after  his  admission  to  the  hospital,  showed  pus  and  numerous 
bacteria,  both  bacilli  and  cocci.  The  urine  obtained  from  the  left  kidney 
by  the  ureteral  catheter  was  normal,  but  that  from  the  right  kidney 
was  turbid  and  of  a  greenish  tinge  and  contained  an  abundance  of 
mucus,  some  pus  and  e])ithelimii,  and  a  few  bacilli.  There  was  no  excre- 
tion of  phenolsuli:)honephthalein  by  the  right  kidney,  and  urea  was  like-- 
wise  absent.  Although  the  resemblance  of  the  greenish  fluid  to  bile  was 
noticed,  the  possibility  of  a  biliary  content  in  the  renal  secretion  was  not 
seriously  considered,  so  that  tests  for  bile  were  not  made.  Pyelography 
failed  to  reveal  any  marked  change  in  the  contom-  of  the  renal  pelvis. 
At  the  level  of  the  border  of  the  third  hmibar  vertebra,  however,  close 
to  the  ureteropelvic  junction,  a  small  mass  of  thorium  was  seen  pro- 
jecting uj)ward,  outward  and  backward  from  the  line  of  the  ureter  for  a 
distance  of  one  centimeter.  It  was  thought  that  this  little  diverticulum 
might  possibly  be  a  portion  of  a  double  ureter,  the  remainder  of  which 
had  not  been  distended  by  the  injecting  fluid.  Operation  was  decided 
upon. 

The  kidney  was  found  firmly  l)ound  down,  and  after  it  had  been  freed 
from  adhesions  and  delivered,  it  was  found  that  a  portion  of  the  duo- 
denum was  adherent  to  some  cicatricial  tissue,  which  had  bound  down 
the  ureter  and  the  bloodvessels  of  the  kidney.  In  dissecting  the  bowel 
free,  it.  became  necessary  to  cut  into  the  ureter  and  leave  a  small  area  of 
its  wall  attached  to  the  bowel.  No  attempt  was  made  to  close  the  open- 
ing in  the  duodenmn,  as  it  was  very  minute  and  well  surrounded  by  scar 
tissue.  From  the  fourth  to  the  twelfth  day  after  oi)eration  there  was  a 
discharge  of  duodenal  contents  from  the  incision.  The  patient's  bladder 
SAiTiptoms  ceased  i)romi)tly  after  the  operation,  a  circmnstance  which 
would  seem  to  show  that  the  ui)i)er  intestinal  contents  were  extremely 
irritating  to  the  bladder.  Davis  thinks  that  tr^-psin  very  likely  was 
responsible  for  the  \esical  irritability.  lie  states  that  the  most  interest- 
ing feature  of  the  whole  case  to  him  was  the  cessation  of  bladder  symp- 
toms on  the  day  after  the  oj)eration  in  a  patient  who  had  sutt'ered  from 
tenesmus,  pain  and  fre(iuency  for  more  than  two  years. 

As  to  the  pathogenesis  of  the  condition,  it  seems  probable  that  the 
patient  had  had  a  perinei)hric  abscess,  which  ruptured  into  the  duodenum 
and  ureter  and  which  was  etl'ectually  drained  through  the  openings  thus 
made-.  In  looking  over  the  literatiu-e,  I)a\is  found  2  cases  which,  while 
not  identical  with  his  own,  are  very  rare  and  interesting.  One  of  these, 
reported  by  Thevenard,  was  that  of  a  patient  in  whom  a  duodenal 
fistula  develo])ed  in  a  jK-rsistent  sinus  ten  years  after  the  removal  of  a 
tuberculous  kidney.  Another  was  reported  by  \"an  \'ranken  in  which 
a  large  abscess  pointed  over  l*oui)art's  ligament  on  the  left  side,  and 
which,  upon  being  opened,  was  found  to  conunmiicate  with  the  descend- 
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ing  colon.  After  a  month  of  fecal  drainage  from  the  cavity,  urine  also 
began  to  escape.  After  a  number  of  weeks  it  stopi)ed  and  the  fistula 
closed.  The  ultimate  outcome  of  this  case  is  not  known,  the  patient 
being  lost  sight  of  after  six  months.  Davis  states  that  this  latter  case 
was  the  only  one  he  could  find  which  he  considers  analogous  to  the  case 
which  he  has  reported. 

The  practical  lesson  to  be  drawn  from  this  case  is  that  the  duodenum 
should  be  isolated  and  ])rotected  before  clamps  are  applied  to  a  mass  of 
inflammatory  tissue  around  the  pedicle  of  the  right  kidney.  ^Yhile  the 
accident  of  including  or  even  injuring  the  duodenum  is  not  very  com- 
mon in  the  hands  of  skilled  operators,  the  possibility  of  its  occurrence 
should  always  be  borne  in  mind.  1  believe  it  to  be  good  surgery  always 
to  plainly  see  the  elements  of  the  renal  pedicle  before  applying  clamps  or 
ligatures. 

DISEASES  OF  THE  BLADDER. 

Exstrophy.  C,  H.  Mayo'-  discusses  the  cases  of  this  malformation 
which  have  come  under  his  observation  since  1890.  Of  this  number 
there  w^ere  15  in  which,  for  various  reasons,  operation  was  not  done  at 
the  time  of  the  examination.  In  6  cases  the  plastic  closure  method  was 
done.  It  was  not  considered  satisfactory,  however,  and  its  use  was 
abandoned.  The  Maydl  operation  was  done  three  times,  two  of  the 
patients  dying  of  uremia  shortly  after  the  operation.  In  13  cases  trans- 
plantation of  the  ureters  into  the  bowel  was  practised,  this  being  the 
operation  which  the  author  favors,  for,  according  to  his  experience,  it 
has  controlled  the  urine  and  has  not  been  followed  by  any  untoward 
results.  The  children  so  operated  upon  have  been  able  to  attend  school, 
and  the  older  ones  are  now  able  to  work  and  earn  their  own  living.  One 
patient  is  mentioned  who  completed  a  course  in  a  Nurses'  Training 
School.  One  out  of  the  18  operated  upon  by  this  method  died  from 
pneumonia  shortly  after  leaving  the  hospital,  one  died  three  years  after 
the  operation  from  tuberculosis  of  the  lungs,  and  another  three  years 
after  the  operation  from  typhoid  fever. 

The  m.ethod  which  Mayo  employs  is  essentially  that  recommended  by 
R.  C.  Coft'ey  some  years  ago,  and  which  was  originally  devised  for  the 
treatment  of  obstruction  of  the  connnon  bile  duct  by  transplanting  it 
into  the  duodenum.  INIayo  describes  his  technic  practically  as  follows: 
A  low  lateral  abdominaf  incision  is  made  on  the  right  side  and  the 
ureter  exposed  by  opening  the  posterior  parietal  peritonemn,  after  which 
it  is  isolated  to  within  an  inch  or  an  inch  and  a  half  of  the  bladder,  at 
which  point  it  is  divided  and  the  distal  end  ligated.  It  is  completely 
freed  from  its  bed  for  a  distance  of  two  and  one-half  to  three  inches. 

The  posterior  peritoneal  incision  is  closed  up  to  the  site  at  which 
each  ureter  emerges,  and  the  lower  end  of  the  latter  structure  is  s])lit 
for  a  quarter  of  an  inch.  Then  a  curved  needle  threaded  with  chromic 
catgut  is  passed  through  this  end,  the  suture  tied  and  its  short  end  cut 
off.    The  sigmoid  is  caught  in  a  large  curved  forceps  and  incised  longi- 
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tudinally  for  a  distance  of  one  and  a  quarter  or  one  and  a  half  inches 
do^\^^  to  the  mucous  membrane.  The  membrane  is  then  punctured  and 
the  curved  needle  holding  the  catgut,  which  was  previously  passed 


Fig.  4. — Ureter  ready  to  be  drawn  through  incision  into  lumen  of  bowel.      (Mayo.) 


Ureter 


Fig.  5. — Infolded  ureter  in  large  bowel  similar  to  gastrostomy.     (Mayo.) 

through  the  slit  end  of  the  ureter,  is  passed  into  the  lumen  of  the  in- 
testine through  the  jnnicture  and  l)rought  out  of  the  bowel  one-half 
inch  farther  down.  Traction  upon  the  catgut  suture  draws  the  end  of 
the  ureter  into  the  bowel.    One  stitch  is  then  taken  through  the  peri- 
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toneiun  and  muscular  layer  in  order  to  fix  the  ureter  within  the  wall  of 
the  intestine.  Then  the  sides  of  the  incision  in  the  outer  walls  ()f  the 
gut  are  sewn  over  the  ureter,  the  stitch  including  the  superficial  tissues 
of  the  latter  structure.  Another  row  of  peritoneal  sutures  is  finally  in- 
serted, the  last  ones  going  down  over  the  knot  which  fixes  the  ureter  in 
place.  Thus  a  natural  duct  entrance  is  formed,  so  that  even  the  slight- 
est pressure  from  within  the  bowel  closes  the  duct,  though  not  sufficiently 
to  prevent  the  escape  of  lu-ine  by  the  ureteral  contractions.  The  intes- 
tine is  fastened  to  the  posterior  parietal  peritoneiun  in  order  to  close  off 
the  ureteral  entrance.  The  operation  is  done  on  one  side  at  a  time, 
the  author  making  the  transplant  on  the  right  side  first  and  doing  the 
left  about  two  weeks  later.  Within  a  few  days  the  urine  will  be  passed 
at  frequent  intervals.  Sometimes  a  small  tube  has  been  inserted  into 
the  rectum  and  allowed  to  remain  for  a  few  days  so  as  to  drain  away 
the  urine. 


Fig.  6 


Diverticula.  Young'^  describes  a  new  method  for  o])erating  upon 
\esical  <li\erticula,  which  consists  in  invaginating  the  wall  into  a  glass 
tube,  after  which  it  is  turned  completely  inside  out  and  excised.  If 
necessary,  the  opening  of  the  diverticulmn  may  be  dilated  Avith  forceps 
to  admit  the  tube.  When  the  tube  has  been  passed  to  the  bottom  of 
the  diverticulum,  suction  is  made  by  means  of  an  electric  air  piunp. 
Young  states  that  as  soon  as  the  suction  is  begun,  the  mucous  membrane 
will  be  drawn  into  the  orifice  of  the  tube.  As  soon  as  this  occurs,  the 
tube  is  carefully  drawn  out  a  short  distance,  the  suction  being  con- 
tinued until  the  lining  of  the  diverticulum  comes  well  up  within  its  lumen. 

"  Surg.,  Gynec.  and  Obst.,  February,  1918. 
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It  is  stated  that  tlie  Jiuicous  membrane  not  uncommonly  will  be  drawn 
into  the  tube  for  a  distance  of  one  and  one-half  to  two  inches.    The  tube 


Fig.  7 
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is  slowly  drawn  out,  carrying  the  wall  of  the  divert iciikun  with  it.  As 
soon  as  it  has  passed  beyond  the  opening  of  the  diverticulmn,  the  mucous 
membrane  is  picked  up  with  a  toothed  clamp,  then  the  glass  tube  is 
removed,  and  the  delivery  of  the  diverticuhmi  is  completed  by  making 
traction  upon  it  with  another  forceps  which  grasps  it  around  its  base.  If 
necessary,  the  orifice  may  be  again  dilated.  When  complete  delivery 
has  been  effected,  the  neck  of  the  diverticulmn  is  incised  and  the  mucous 
membrane  dissected  up  at  one  place.  Then  by  blunt  dissection  with 
gauze,  it  is  entirely  separated  and  removed.  Only  the  mucosa  and  sub- 
mucosa  are  treated  in  this  manner.  If  the  ureter  is  exposed  in  this  dis- 
section, it  is  pushed  back.  A  cigarette  drain  is  carried  out  extra-vesically 
and  lateral  to  the  bladder  until  it  reaches  the  collapsed  cavity  from  which 
the  diverticulmn  has  been  removed.  The  incision  in  the  bladder  is  then 
closed  around  a  rubber  drainage  tube,  or  sewn  up  completely,  in  which 
case  a  retention  catheter  is  passed  through  the  urethra. 

Tumors.  In  last  year's  review  the  treatment  of  vesical  neoplasms  hy 
radium  was  mentioned,  the  work  of  Young  and  Barringer  being  cited. 
During  the  present  year  several  other  contributions  to  the  subject 
have  been  made,  notable  among  them  being  one  by  Henry  Sclmiitz,'^  of 
Chicago.  In  discussing  radiirai  therapy,  this  author  calls  attention  to 
the  necessity  of  using  only  the  deeply  penetrating  gamma  rays  of  radium 
in  order  to  destroy  the  vegetative  function  of  the  epithelium  without 
destroying  or  inhibiting  its  nutritional  fimction.  Under  the  action  of 
these  rays,  carcinoma  cells  degenerate  and  eventually  are  rendered  harm- 
less. Furthermore,  irridation  produces  a  swelling,  and  finally  an  occlu- 
sion, of  the  endothelimn  lining  the  capillaries,  the  effect  of  which  is  to 
cut  off  some  of  the  blood  supply  of  the  tiunor. 

The  action  of  radiiun  upon  hemorrhage  is  very  gratifying,  according 
to  Schmitz,  who  states  that,  used  in  combination  with  the  filtered 
Roentgen  rays,  it  will  almost  always  stop  the  bleeding.  Pain  likewise  is 
favorably  influenced,  relief  being  obtained  in  about  30  per  cent,  of  cases. 
Cystitis  and  pyuria  have  also  yielded  in  approximately  60  per  cent,  of 
cases. 

In  operable  cases,  that  is,  in  those  in  which  the  neoplasm  is  localized 
in  the  bladder,  the  author  expresses  the  opinion  that  better  results  will 
be  obtained  by  surgery  if  the  operation  be  preceded  and  followed  by 
irradiation.  Consequently,  he  subjects  the  tumor,  together  with  the 
neighboring  tissues  and  the  anatomically  related  lymph  nodes,  to  the 
action  of  the  gamma  rays  of  radium  and  filtered  .r-rays  before  the  opera- 
tion is  done,  and  then  within  two  or  three  weeks  after  operation  he 
subjects  the  pelvis  and  bladder  to  another  exposure. 

In  cases  plainly  inoperable,  as  well  as  in  some  which  he  terms  the 
borderline  class,  he  states  that  there  is  no  method  which  will  give  such 
good  results  as  this  combined  actinotherapy.  The  patients  so  treated 
have  unpro\'ed  so  much  that  they  have  been  able  to  return  to  work 
and  perform  their  daily  duties  for  a  considerable  tune.  Local  healing 
has  also  been  observed  in  such  patients. 

^*  Urolog.  and  Cutan.  Rev.,  January,  1918, 
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With  regard  to  dosage,  Sclimitz  states  that  the  gamma  rays  from 
25  mg.  of  radiimi  will  cause  degeneration  of  all  carcinomatous  elements 
in  a  tiunor  occupying  an  area  about  1  em.  in  diameter  and  1  cm.  in 
depth  in  about  eight  hours.  He  bases  the  dosage  employed  and  the 
length  of  exposure  upon  this  assumption.  If  the  tumor  extends  beyond 
the  depth  of  2  cm.,  he  states  that  radimn  therapy  is  impracticable,  for 
the  reason  that  the  destruction  of  tissue  caused  by  long-continued  ex- 
posure will  offset  the  benefit  derived  from  subsidence  of  the  growth. 
Metastases  in  the  l,Mnph  nodes  and  widespread  infiltration  of  contiguous 
tissues  can  be  treated  only  with  heavy  doses  of  radium,  varying  from 
1000  to  2000  mg.,  or  with  massive  doses  of  filtered  .r-rays.  He  believes 
that  the  latter  are  as  beneficial  as  the  former.  By  means  of  the  cross- 
fire method,  the  deepest  parts  of  the  pelvis  can  be  reached. 

The  author  does  not  consider  the  instriunents  especially  constructed 
for  introducing  small  quantities  of  radimn  into  the  bladder  as  being 
very  ]5ractical.  In  view  of  the  necessity  for  prolonged  application  and 
the  difference  in  dosage  required  for  dift'erent  cases,  he  prefers  to  make 
the  application  through  a  suprapublic  wound.  In  cases  in  which  the 
I)atient  does  not  wish  to  have  a  cystotomy,  he  prefers  to  place  large 
amounts  of  radium  in  a  soft  catheter  and  pass  it  into  the  bladder  rather 
than  to  use  any  of  the  especially  constructed  metal  instrimients  de- 
signed for  the  purpose.  The  author  reports  5  cases,  in  3  of  which  the 
results  were  apparently  good.  In  one  of  these,  however,  it  was  not 
determined  whether  the  timior  was  benign  or  malignant.  In  one  in 
Avhich  microscopic  examination  })ro\ed  the  growtli  to  be  an  epithelioma, 
the  bladder  was  normal  and  the  patient  felt  perfectly  well  nearly  two 
years  after  radimn  treatment.  In  the  third  case,  which  was  also  malig- 
nant, the  tumor  had  been  reduced  to  the  size  of  a  walnut  two  months 
after  treatment,  and  was  removed  by  fulguration,  which,  in  turn,  was 
followed  by  another  ai)])lication  of  radium  and  .r-rays.  Only  a  short 
time  had  passed  when  the  author  reported  this  case,  and  therefore  he 
was  not  able  to  make  any  positive  statement  concerning  the  ultimate 
result.  Three  other  cases  of  carcinoma  of  the  bladder,  secondary  to 
uterine  carcinoma  for  which  })anhysterectomy  had  been  ])erformed,  were 
also  treated,  but  the  results  were  very  discouraging,  all  the  patients 
dying  within  a  few  months.  They  seemed  to  ijnprove  for  a  few  weeks, 
})ut  extensive  recurrence  then  took  place  to  which  they  soon  succumbed. 
Isaac  Levin, •'  of  New  York,  also  speaks  favorably  of  the  palliative 
results  obtained  in  carcinoina  of  the  bladder  l)y  radium  therapy.  He 
agrees  with  Schmitz  that  the  best  wa>-  of  applying  it  is  through  a  sui)ra- 
pubic  opening.  He  also  recommends  its  simultaneous  a])i)lication  to 
the  rectum  by  which  means  a  (tross-fire  effect  can  be  obtained. 

Two  favorable  results  have  also  been  reported  by  Burrows."^  One 
was  that  of  a  man  aged  fifty-fi^■e  years,  who  had  been  troubled  at  inter- 
vals for  at  least  five  years  with  hematuria,  pain  and  difficult  micturition. 
Two  years  before  he  came  under  the  author's  care  a  tmnor  had  been 
removed   from   his  bladder,   after  which   he   remained   well   for  eight 
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months,  but  at  the  expiration  of  that  time  the  hemorrhage  recurred.  In 
February,  1914,  his  l)ladder  was  again  opened  and  an  inoperable  tmnor 
was  found.  Thirty  millicuries  of  radium  emanation  were  passed  through 
the  suprapubic  opening  in  a  screen  of  1  mm.  of  silver  and  left  in  situ 
fifteen  hours.  The  patient  remained  well  for  eight  months,  when  slight 
urinary  hemorrhage  again  occurred.  Cystoscopic  examination  at  this 
time  showed  one  small  nodule.  Following  another  application  of  radimn, 
made  on  this  occasion  through  the  urethra,  and  continued  for  twelve 
hours,  the  hemorrhage  stopped,  and,  at  the  tmie  the  case  was  reported, 
it  had  not- returned.    The  patient  also  felt  well. 

Another  patient,  a  man,  aged  forty-eight  years,  had  been  troubled 
with  hematuria  and  pain  for  three  years.  In  January,  1914,  a  small 
papillomatous  growth  was  removed  from  his  bladder.  It  was  situated 
near  the  right  ureteral  opening.  In  February,  1916,  an  indurated  tumor 
was  partly  removed  through  a  suprapubic  opening  and  a  tube  of  radimn 
placed  over  the  site  of  the  timior.  A  few  days  later  general  irradiation  of 
the  bladder  was  given  for  twenty-four  hours.  The  patient  has  been 
perfectly  well  ever  since. 

A  paper  devoted  to  the  technic  of  applying  radium  to  vesical  tumors 
has  been  contributed  by  Gustav  Kolischer,i^  of  Chicago,  who  states 
that  after  trying  a  mmiber  of  different  methods  he  has  decided  that  its 
introduction  through  the  urethra  may  be  satisfactorily  carried  out  by 
means  of  a  silver  sound,  having  on  ks  tip  a  hollow  gold  capsule  into  which 
the  radioactive  substance  is  placed.  This  capsule  is  fastened  to  the 
sound  by  means  of  fine  screws.  The  size  of  this  instrument  is  18°  F. 
and  the  thickness  of  the  gold  capsule  is  only  1  mm.  It  holds  100  mg. 
of  mesothorium.  In  case  radimn  itself  is  used,  a  somewhat  larger  cap- 
sule will  be  required.  The  author  states  that  very  little  difficulty  has 
been  experienced  by  the  patients  who  have  had  this  instrument  left  in 
situ  for  several  hours.  The  majority  of  them  can  minate  alongside  the 
instrument,  but  it  may  be  removed  and  replaced  again  if  they  are  unable 
to  void  when  it  is  in  the  urethra.  For  the  female  bladder  a  straight 
sound  constructed  upon  similar  principles  is  employed. 

When  the  radioactive  substance  is  introduced  through  a  suprapubic 
opening,  the  author  states  that  the  t^^^^e  of  carrier  employed  should  vary 
with  the  characteristics  of  the  tumor.  Thus,  if  a  growth  on  the  trigone, 
which  has  been  flattened  out  by  previous  diathermy,  is  to  be  treated, 
a  simple  filtering  capsule  may  be  used,  and  the  same  will  suffice  also  for 
treating  an  infiltration  in  the  base  of  the  bladder.  If  there  be  an  exco- 
riated ulcer,  a  filtering  capsule  attached  to  a  rigid  stem  will  be  found 
convenient,  the  stem  being  fitted  with  a  cross  bar  perforated  at  regular 
intervals.  The  cross  bar  is  movable  and  may  be  fixed  at  any  point  by 
means  of  two  small  screws.  After  the  capsule  is  placed  in  the  bladder 
and  the  cross  bar  is  fixed,  the  latter  is  attached  to  the  abdomen  by  means 
of  tubes  running  through  opposite  holes  in  the  bar.  If  a  carcinomatous 
suprapubic  sinus  is  to  be  treated,  the  carrier  is  placed  in  a  cannula  and 
the  shield  of  the  cannula  is  used  for  the  desired  fixation.    To  obtain  a 
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cross-fire  effect,  the  capsule-bearing  sound  is  introduced  through  the 
urethra  and  one  of  the  outside  carriers  is  placed  over  the  suprapubic 
region.  For  use  in  the  rectum,  a  filtering  capsule  protected  with  heavy 
lead  caps  is  employed,  the  caps  being  fenestrated  in  such  a  way  that 
the  rays  are  directed  only  against  certain  areas. 

At  a  recent  meeting  of  the  New  York  Academy  of  ]\Iedicine,  Bar- 
ringer^^  made  a  further  report  upon  the  use  of  radium.  lie  states  that 
if  surgery  coukl.cure  15  cases  in  100,  he  believes  that  radiimi  could  cure 
20  cases.  He  has  now  treated  43  cases.  Two  of  the  number  were  oper- 
able and  some  of  the  remaining  41  might  have  been  considered  so  by 
certain  surgeons.  The  operation  required  would  have  been  a  partial  or 
complete  cystectomy,  and,  on  the  whole,  would  have  presented  a  slight 
chance  of  cure.  One  patient  has  been  free  from  symptoms  and  also 
from  signs  of  recurrence  for  twenty-three  months,  one  for  twelve 
months,  one  for  six  months  and  one  for  seven  months.  In  one  recently 
treated,  the  first  cystoscopic  examination  showed  no  signs  of  a  malig- 
nant condition.  In  2  cases  recurrence  has  taken  place.  There  are  3 
other  cases  in  the  series  which  Barringer  believes  will  be  placed  in  the 
"cured"  cohunn  later. 

In  connnenting  upon  this  form  of  therapy  I  wish  to  call  attention 
that  its  application  should  be  attempted  only  l)y  those  who  have  been 
especially  trained  in  radiotherapeutic  methods,  and  who,  consequently, 
are  familiar  with  their  underlying  principles,  as  well  as  with  all  the  tech- 
nical details  of  treatment.  Surely,  the  best  results  cannot  be  obtained 
by  merely  placing  a  tube  of  radimn  against  a  malignant  growth  without 
any  regard  to  the  quantity  employed,  the  length  of  tijne  the  application 
should  be  continued,  and  the  time  at  which  a  second  application  may  be 
indicated.'  It  seems  not  improbable  that  insufficient  dosage  may  cause 
increased  proliferation  of  cancer  cells;  and,  furthermore,  an  application 
of  too  great  intensity,  or  one  continued  too  long,  might  so  destroy  the 
vitality  of  healthy  tissue  as  to  cause  a  perforation,  or  to  open  a  large 
bloodvessel  and  thereby  give  rise  to  a  severe  and  possibly  fatal  hemor- 
rhage. 

Syphilis  of  the  Bladder.  H.  A.  Fowler,''-*  of  Washington,  makes  an 
interesting  resume  of  this  rare  condition,  reporting  1  case  from  his 
own  hospital  service  and  analyzing  a  number  which  he  has  been  able  to 
collect  from  the  literature.  He  quotes  Proksch,  who,  in  1879,  was  able 
to  find  only  6  cases  which  could  be  considered  authentic.  At  that 
time  no  clinical  diagnosis  of  the  condition  had  been  made,  the  obser- 
vations having  been  derived  from  evidence  found  at  autopsy  upon  sub- 
jects known  to  be  sj-philitic.  Ulcers,  deep  infiltrations,  tumor-like  masses 
and  perforations  were  considered  syphilitic  in  origin.  I'pon  careful 
analysis  of  such  cases,  however,  the  small  mnnber  above  mentioned  were 
the  only  ones  which  l*roksch  thought  could  rightly  be  considered  specific. 
Bare  cases  were  re})orte<l  in  which  vesical  sym])toms  disappeared  under 
the  influence  of  antisyphilitic  treatment,  consequently  it  was  assumed 
that  the  underlying  cause  was  specific.    In  1900,  Xatzenauer  published 
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the  first  report  of  a  case  in  which  a  (Ha^nosis  of  tertiary  s>T>hiHs  of 
the  bladder  had  been  made  as  the  result  of  a  cystoscopic  examination. 
Not  until  1909,  however,  according  to  Fowler's  investigations,  was  it 
shown  that  the  bladder  may  be  affected  in  secondary  syphilis.  He 
quotes  Levy  Bing  to  the  effect  that  in  this  stage  of  the  disease  the 
bladder  is  affected  with  an  erythema  much  like  the  roseolous  skin 
lesions,  and  that  superficial  ulcerations  likewise  not  uncommonly  may 
be  detected. 

The  author  has  been  able  to  find  9  cases  of  secondary  syphilis  of  the 
bladder,  one  case  being  that  of  a  child  aged  four  years,  who  was  infected 
by  its  nurse.  Autopsy  show^ed  extensive  ulcerations  of  the  mucous  mem- 
branes, including  that  lining  the  bladder  and  urethra.  In  all  of  these 
cases  there  were  associated  lesions  in  other  parts  of  the  body.  With 
regard  to  the  nature  of  the  vesical  lesions,  it  may  be  stated  that  macules, 
papules  and  ulcerations  have  all  been  found.  The  ulcerations  are 
usually  multiple,  varying  in  number  from  2  to  12,  and  being  superficial 
with  a  slightly  elevated  edge.  In  shape,  they  are  either  round  or  oval. 
While  most  commonly  found  near  the  ureteral  openings,  they  may  occur 
in  any  part  of  the  bladder.  The  symptoms  naturally  vary  with  the 
character,  size,  and  location  of  the  lesion.  When  there  are  ulcers  near 
the  vesical  outlet,  cystitis  of  varying  degree  will  be  present.  The  pain 
is  not  influenced  by  rest.  It  may  be  referred  to  the  suprapubic  region 
and  to  the  perineimi,  may  radiate  to  the  hmibar  region,  extend  along 
the  luethra  or  be  referred  to  the  rectum.  The  luine  may  be  clear,  though 
it  is  often  blood-stained,  and,  if  secondary  infection  should  take  place, 
it  would,  of  coiuse,  become  cloudy. 

Tertiary  lesions  are  much  more  common  than  secondary  lesions.  Gimi- 
mata,  being  of  slow  growth,  produce  very  little  disturbance  at  first,  but 
as  they  encroach  more  and  more  upon  the  mucous  membrane  they  give 
rise  to  hemorrhage,  which  often  comes  on  without  warning  and  is  very 
profuse,  these  characteristics  being  due  to  the  erosion  and  opening  of 
vessels.  In  fact,  hematuria  is  stated  to  be  the  most  pathognomonic,  as 
well  as  the  most  constant,  sign  of  tertiary  vesical  syphilis.  As  in  vesical 
tumors,  pain  is  not  a  constant  symptom  and  varies  considerably  in  in- 
tensity. Thus  in  some  cases  it  may  be  sharp  and  continuous,  whereas  in 
others  it  amounts  to  little  more  than  a  feeling  of  discomfort.  Increased 
frequency  of  mictiuition  is  a  fairly  constant  symptom  and  is  usually 
progressive.  It  is  in  well-developed  cases  that  subjective  symptoms  are 
the  most  pronounced.  When  the  bladder  is  examined  through  the  cysto- 
scope,  the  lesions  can  be  readily  detected.  Usually  they  will  be  seen  to 
be  gmnmatous  ulcerations,  although  discreet  papillomatous  growths  are 
sometimes  found.  Fowler  states  that  both  forms  may  be  present  in  the 
same  patient.  The  ulcerations  are  usually  multiple,  the  largest  being 
about  one  and  a  half  to  two  centmieters  in  diameter.  They  occupy  a 
portion  of  the  gmuma,  and  thus  usually  arise  somewhat  above  the  level 
of  the  normal  bladder  wall.  Their  margins  are  irregular,  their  base 
necrotic  and  of  a  grayish  color.  The  necrotic  material  may  become 
detached  in  places,  thus  leaving  a  red,  nodular  surface.  The  surround- 
ing mucous  membrane  is  edematous,  the  vessels  injected  and  prominent. 
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Some  cases  of  sclerogimima  of  the  bladder  and  prostatic  urethra  were 
found  by  the  author.  The  tissues  were  much  indurated  and  occupied  a 
higher  level  than  the  health}'  parts,  the  surface  being  reddened  and  show- 
ing a  nmuber  of  fissures,  together  with  a  few  minute  ulcerations.  It 
will  be  readily  understood  that  the  tertiary  lesions  involve  the  deeper 
parts  of  the  bladder,  and  that  they  may  cause  a  perforation.  Fowler 
states  that  a  loop  of  bowel  may  become  adherent  to  the  diseased  area 
and  thus  a  vesico-intestinal  fistula  be  formed  if  ulceration  takes  place. 

This  form  of  syphilis  seems  to  respond  very  quickly  to  treatment  as 
is  shown  by  the.rapid  subsidence  of  s}Tnptoms  and  the  gradual  healing 
of  the  bladder  lesions.  The  ordinary  measures  employed  in  treating 
cystitis,  however,  have  no  influence  whate^'er,  either  upon  the  subjective 
or  objective  symptoms.  Immediately  after  the  administration  of  sal- 
varsan,  or  within  a  short  time  after  the  institution  of  proper  mercurial 
treatment,  a  profuse  and  rebellious  hematuria  will  often  subside.  Ves- 
ical irrital)ility  is  likewise  promptly  relieved.  Healing  of  the  vesical 
lesion  can  be  watched  by  means  of  the  cystoscope. 

Fowler's  patient  was  a  boy,  aged  nineteen  years,  who  complained 
of  frequent  and  painful  micturition  and  who  passed  some  blood  in  the 
urine.  There  was  no  history  of  venereal  disease.  Enlargement  of  the 
inguinal,  trochlear  and  axillary  lymph  nodes  suggested  the  possibility  of 
syi)hilis,  inasmuch  as  there  was  no  other  cause  apparent.  Blood  examina- 
tion gave  a  strong  positive  Wassermann  reaction.  Cystoscopy  showed  a 
generalized  cystitis,  and  just  external  to  the  right  ureteral  orifice  a  small 
ulcer  was  detected.  It  was  about  one  centimeter  in  diameter  and  had 
an  irregular  outline  and  inflamed  base.  No  other  ulcerations  could  be 
seen.  The  appearance  of  this  ulcer  suggested  tuberculosis,  but  no  tuber- 
cles could  be  found  in  the  bladder  and  the  urine  remained  negative  to 
tubercle  bacilli  after  re])eated  examinations.  In  view  of  these  findings, 
it  was  deemed  a(lvisal)le  to  administer  salvarsan.  Within  twenty-four 
hours  after  the  first  dose  had  been  given  there  was  improvement  in  the 
urinary  s>inptoms,  and  at  the  end  of  a  week  the  patient  was  able  to 
retain  his  urine  for  three  hours  and  experienced  very  little  pain  upon 
voiding.  Another  injection  of  salvarsan  was  gi\'en,  after  which  mer- 
cury was  administered  by  mouth.  Three  weeks  later  C3'stoscopy  showed 
great  improvement  in  the  appearance  of  the  bladder,  the  ulcer  having 
com])Ietely  healed.  The  patient  felt  so  well  that  he  insisted  he  was 
cured  and  left  for  home.  His  urine,  however,  was  turbid  and  contained 
bacteria,  and  there  were  some  discreet  patches  of  inflammation  scattered 
over  his  vesical  mucosa. 

An  interesting  ease  has  been  reported  by  Fred  H.  Cole,^"  of  Detroit, 
INIichigan.  It  was  that  of  a  woman,  aged  thirty-four  years,  who  con- 
tracted sy])hilis  twelve  years  before.  She  had  re('ei\ed  treatment,  and 
for  six  years  there  had  been  no  signs  of  recrudescence  of  her  infection. 
^'esical  symptoms  first  manifested  themselves  in  1907,  and  had  per- 
sisted up  to  the  time  the  author  saw  her  in  1913.  They  consisted  of 
pain  and  frequency  and  at  one  time  an  attack  of  acute  retention  asso- 
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ciated  with  the  passage  of  blood.     Acute  exacer})ations  occurred  every 
foui-  or  five  weeks,  the  patient  passing  blood  and  being  obliged  to  urinate 
every  two  or  three  hoiu-s.    The  patient  had  also  had  gonorrhea,  and  it 
seemed  possible  that  her  vesical  symptoms  might  be  due  to  the  latter 
infection.    Blood  examination  showed  a  positive  Wassermann  plus  two. 
There  were  no  clinical  signs  of  s^i^hilis.   A  cultm-e  of  colon  bacilli  was  ob- 
tained from  the  urine,  and  tissue  passed  from  the  bladder  showed  mucus, 
fibrin,  many  red  and  white  blood  cells,  and  bacteria.  No  definite  new  tissue 
formation,  was  observexl.    Only  slight  improvement  followed  the  use  of 
vesical  irrigation  and  the  administration  of  autogenous  vaccines.    After 
three  months  of  this  treatment  a  cystoscopic  examination  was  made  and 
it  was  found  that,  in  addition  to  a  marked  trigonitis,  there  was  a  large, 
crescent-shaped  ulcer  near  the  right  ureteral  orifice,  its  base  necrotic 
and  covered  with  pus  and  fibrin.    There  was  also  a  small  indurated  ulcer 
near  the  left  ureteral  orifice.    These  ulcers  were  fulgurated  twice  and 
improved  somewhat  in  appearance.     It  was  then  suspected  that  these 
lesions  might  be  syphilitic  and  it  was  decided  to  try  the  effect  of  sal- 
varsan.    After  two  injections  had  been  given  there  was  a  marked  im- 
provement in  the  vesical  sjiuptoms.     In  three  months  after  the  first 
injection  cystoscopy  showed  the  larger  ulcer  healed,  a  white  scar  occupy- 
ing its  place.    No  trace  of  the  smaller  ulcer  could  be  found.    The  patient 
has  been  kept  under  observation  for  three  years  and  has  not  suffered 
from  any  reciu-rence  of  the  bladder  trouble. 

Gunshot  Wounds  of  the  Bladder.  Cathelin^i  contributes  an  interesting 
paper  on  this  subject  based  upon  29  cases  which  have  come  under  his 
personal  observation.  As  regards  the  frequency  of  their  occurrence,  he 
states  that  they  seem  to  hold  a  middle  place  between  injuries  of  the 
kidney  and  injuries  of  the  penile  urethra,  and  that  they  are  to  be  con- 
sidered rather  as  a  ^'ariety  of  intrapelvic  injury  than  a  traumatism 
inflicted  through  the  anterior  parietes,  which  seriously  involves  the 
soft  parts  in  front  of  the  bladder.  Bladder  injuries  of  the  latter  type 
he  has  found  to  be  rare  in  comparison  with  those  which  occur  through 
the  posterior  parts  of  the  body,  such  as  the  lower  part  of  the  pelvis  and 
the  buttocks.  Thus,  in  this  series  there  were  16  in  which  the  missile 
entered  through  the  gluteal  region,  and  4  in  which  it  traversed  a  lateral 
path,  in  contradistinction  to  7  in  which  the  route  was  pubic  or  supra- 
pubic.   The  trajectory  in  the  two  remaining  cases  is  not  stated. 

Among  the  author's  cases  w^ere  some  in  which  the  injiu-y  resulted 
from  a  simple  passage  of  a  bullet,  a  piece  of  shell,  or  other  foreign  body . 
through  the  bladder  without  any  portion  being  deposited  therein.  In 
others  a  fragment  was  left  within  the  bladder,  although  in  a  certam 
proportion  of  this  number  it  did  not  hnmediately  give  rise  to  symptoms, 
so  that  its  presence  was  detected  a  considerable  time  after  the  infliction 
of  the  injury.  There  were  also  a  certain  number  of  cases  in  which  neigh- 
boring organs  were  injured,  and  some  in  which  there  were  persistent 
suprapubic  fistuke.  Finally,  in  a  small  percentage  of  cases  the  patients 
suffered  from  certain  urinary  disturbances,  which  were  considered  func- 
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tional  because  there  was  not  sufficient  objective  evidence  to  account  for 
their  occurrence. 

In  5  of  the  author's  cases  the  rectiun  was  injured,  and  in  8  there  was 
an  associated  fracture  of  the  pelvis.  Urine  was  discharged  through  the 
wound  in  17  cases.  In  7  cases  there  was  retention,  and,  in  5,  signs  of 
cystitis  were  present  at  the  time  the  patients  came  under  observation. 
Blood  was  passed  in  1 1  cases,  in  2  the  quantity  being  so  large  as  to  give 
rise  to  alarming  s^Tiiptoms.  In  addition  to  bullets  and  fragments  of 
shells,  pieces  of  bone  and  calculi  were  found,  the  latter  probably  being 
formed  around  particles  of  wire  or  bits  of  clothing  that  had  been  blown 
into  the  interior  of  the  bladder. 

The  author  expresses  the  opinion  that  foreign  bodies  do  not  require 
inunediate  removal,  so  that  the  patients  can  be  transferred  to  base 
hospitals  where  facilities  for  operating  are  better  than  upon  the  field. 
Immediate  operation  is  advised  in  cases  in  which  there  is  much  bleed- 
ing, in  those  in  which  the  rectimi  has  been  simultaneously  injured,  and  in 
those  complicated  by  peritonitis  when  first  seen. 

Great  stress  is  placed  upon  the  desirability  of  having  every  soldier 
empty  his  bladder  immediately  before  he  goes  into  action,  for  by  this 
means  the  author  believes  that  the  frequency  of  its  injury  will  be  greatly 
lessened.  He  states  that  he  has  seen  many  paravesical  injuries  which  at 
first  sight  might  easily  have  been  mistaken  for  injuries  of  the  bladder, 
and  which  unquestionably  would  have  been  such  if  the  injury  had  been 
received  when  the  l)ladder  was  distended.  There  were  8  deaths  in  this 
series  of  cases. 

This  subject  was  also  discussed  at  the  last  meeting  of  the  Urological 
Chiefs  of  the  French  Army  who,  after  listening  to  and  discussing  exten- 
sive reports  made  by  Chevassu  and  Escat,  adopted  the  following  views : 

1.  Wounds  of  the  bladder  caused  by  firearms  are  of  considerable 
immediate  gravity,  a  circumstance  due  in  large  part  to  simultaneous 
injury  of  the  peritoneum  or  intestine. 

2.  The  ideal  treatment  of  wounds  of  the  bladder  by  suture  can  only 
be  realized  in  exceptional  instances.  Generally,  the  results  are  not  as 
good  as  one  might  expect. 

8.  Wounds  which  involve  the  interior  of  the  bladder  are  to  be  con- 
sidered under  two  classes,  viz.,  those  in  which  the  patients  have  been 
subjected  to  cystostomy,  and  those  in  which  they  have  not. 

4.  Immediate  cystostomy  appears  to  be  the  best  routine  measure  that 
can  be  adopted. 

5.  Derivation  of  the  intestinal  contents  by  an  artificial  anus  in  cases 
of  vesico-intestinal  fistula  seems  to  be  useless  in  the  majority  of  cases. 
Its  indications  are  very  limited. 

(■).  Patients  who  have  had  a  cystostomy  perfonned  should  be  sent  to 
the  urologic  centers  as  soon  as  ])ossible,  i)rovided  they  are  not  suti'cring 
from  associated  injuries  which  would  contraindic;ate  moving  them  such  a 
distance. 

7.  All  patients  who  have  })een  sent  to  general  h()s])itals  in  the  interior 
should  also  be  referred  to  special  urological  h()si)itals  at  once. 
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Gangrene  Caused  by  Anaerobic  Bacilli,  'i'lie  condition  known  as  vesical 
gangrene,  in  which  hirge  sloughs  are  formed  and  sometimes  expelled, 
particularly  in  the  female,  has  been  occasionally  described  by  different 
writers,  liecently  a  contribution  to  this  subject  has  been  made  by 
Legueu,--  of  Paris.  He  reports  2  cases  and  discusses  the  etiology  and 
bacteriology  of  the  affection  as  well  as  its  symptoms  and  prognosis. 
The  first  case  that  came  under  Legueu 's  observation  was  that  of  a  young 
soldier  who  had  been  wounded  twenty-four  days  previously,  and  who 
had  been  successively  transferred  from  a  first  aid  station  to  a  base  hos- 
pital and  thence  to  an  auxiliary  hospital  in  Paris,  before  he  was  finally 
sent  to  the  genito-urinary  ser^•ice  at  Necker.  He  had  been  operated 
upon  for  the  remoNal  of  pieces  of  shrapnel  from  the  buttocks  and  thigh, 
and  two  days  after  the  operation  had  developed  an  attack  of  retention 
of  urine.  An  attempt  to  catheterize  him  resulted  in  the  formation  of  a 
false  passage.  The  bladder  was  not  emptied  through  the  instrument, 
so  that  the  patient  evidently  had  developed  the  incontinence  of  reten- 
tion, as  he  discharged  some  iu"ine  through  the  urethra.  During  the  fol- 
lowing days  variable  quantities  of  urine  had  been  withdrawn  by  means 
of  instruments  introduced  at  short  intervals.  As  a  result  of  these 
manipulations,  the  author  believes  that  the  bladder  was  infected. 

The  patient  was  admitted  to  Necker  on  the  night  of  July  26, 
1916.  At  that  time  a  metallic  instrmnent  was  in  the  bladder.  Its 
eye  was  obliterated  by  urinary  salts.  This  instrument  w^as  removed 
by  the  nurse.  The  patient  complained  of  a  great  deal  of  pain  in  the 
abdomen.  The  next  morning  a  large  dressing,  which  was  held  in  place 
by  a  double  spica  bandage,  had  become  thoroughly  satiuated  with  urine, 
which  escaped  from  the  urethra  drop  by  drop.  Upon  palpation,  the 
bladder  was  found  to  extend  above  the  luubilicus;  the  slightest  touch 
produced  severe  pain.  The  urine  was  very  cloudy  and  malodorous. 
The  nurse  succeeded  in  passing  a  catheter  into  the  bladder  and  with- 
drawing a  large  quantity  of  piu-ulent  m"ine,  which  was  followed  by  an 
escape  of  thick,  fetid  pus.  The  catheter  was  left  in  place,  but  despite  a 
prolonged  irrigation  the  liquid  would  not  return  clear.  This  irrigation 
w^as  repeated  in  the  afternoon,  when  it  was  found  it  did  not  return 
easily  despite  various  manipulations  of  the  catheter.  The  following 
day,  July  28,  the  catheter  was  blocked  so  that  no  urine  came  out 
through  it,  although  enough  had  escaped  alongside  it  to  saturate  the 
dressings.  The  instrument  was  removed  and  another  one  inserted, 
through  which  several  small  irrigations  were  given.  The  patient's  gen- 
eral condition  was  very  bad  and  he  suffered  excruciating  pain,  so  that  it 
was  decided  to  open  his  bladder  through  a  suprapubic  incision.  This 
was  done  by  one  of  Legueu 's  assistants  who,  as  he  was  about  to  fix  the 
margins  of  the  vesical  wound  to  the  abdominal  walls,  noticed  something 
which  he  at  first  mistook  for  gangrenous  omentum.  He  immediately 
suspected  that  there  had  been  a  rupture  of  the  bladder,  which  had  per- 
mitted the  omentum  to  pass  down  into  its  cavity.  As  he  made  traction 
upon  the  mass  of  tissue  which  presented  at  the  margins  of  the  wound, 
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in  order  to  free  it  and  put  a  ligature  around  it  before  cutting  it  away, 
he  saw  that  it  was  becoming  detached  from  the  bladder  wall.  Further 
traction  accomplished  its  complete  delivery.  Digital  exploration  of  the 
vesical  cavity  showed  that  there  was  no  perforation  in  its  walls,  which, 
however,  were  thick  and  hard.  A  thorough  irrigation  with  oxycyanide 
of  mercury  solution  was  given,  after  which  a  large  tube  was  put  into  the 
wound.  Vesical  u-rigations  were  carried  out  through  this  tube  for  a 
number  of  days,  but  the  urine  continued  to  be  pm-ulent  and  very  mal- 
odorous. By  August  20  it  was  deemed  advisable  to  institute  drainage 
tln-ough  the  urethra  as  the  bladder  had  contracted  and  the  urine  had 
become  clear.    After  a  few  days  the  suprajnibic  fistula  closed. 

I'^pon  examination,  the  mass  of  tissue  which  had  been  removed  from 
the  bladder  during  the  operation  was  found  to  be  a  large  sac,  which 
apparently  had  sloughed  away  from  the  greater  part  of  the  internal  sm-- 
face  of  the  bladder.  Internally,  it  seemed  to  be  made  up  of  the  entire 
thickness  of  the  vesical  mucosa,  and  on  its  external  smface  to  contain 
some  of  the  muscular  coat.  In  consistency  it  was  much  like  cellular 
tissue  which  has  macerated  for  a  long  time  in  liquid.  On  its  internal 
surface  there  was  no  sign  of  anything  resembling  a  ureteral  orifice,  so  it 
seemed  i:)robable  that  the  trigonmn  had  remained  intact. 

A  bacteriological  examination  of  the  urme  was  made  a  short  time  after 
the  operation.  Three  aerobic  microorganisms  were  found:  The  micro- 
coccus urea',  a  staphylococcus  albus,  and  a  small  white  gram-positive 
bacillus,  which  pro\ed  to  be  non-pathogenic  for  mice  and  guinea-pigs. 
The  anaerobic  cultures  remained  sterile  for  a  nimiber  of  days,  after  which, 
in  one  tube,  a  few  colonies  of  a  peculiar  looking  bacillus  developed,  which 
was  identified  by  Dr.  Salimbeni  of  the  Pasteur  Institute,  as  an  organism 
first  described  by  Jungano  under  the  name  of  hacille  neigeu.v,  which  may 
he  translated  as  snow-flake  bacillus. 

Jungano'-^  has  carefully  described  this  microorganism,  and  it  is  deemed 
advisable  to  quote  from  his  work  here  in  view  of  the  possibility  of  some 
of  our  military  men  having  occasion  to  study  and  treat  cases  which  may 
be  caused  by  it.  Some  American  bacteriologists  with  whom  1  have 
spoken  are  not  familiar  with  this  organism.  It  resembles  the  bacillus 
perfringens.  It  has  slightly  rounded  extremities,  is  immovable,  and 
stains  with  all  the  aniline  dyes  as  well  as  with  Gram's  solution.  Upon 
agar-agar  it  begins  to  grow  in  the  form  of  minute  white  si^ots  within 
eight  or  ten  hours  after  the  culture  has  been  incubated.  These  little 
colonies,  exammed  under  a  low  power  lens,  look  very  much  like  bone 
cells  and  their  canali<-ular  j^rolongations.  Development  is  complete  at 
the  end  of  twent>'-four  hours.  The  colonies  are  very  characteristic, 
being  white,  irregular  and  arborescent.  They  look  very  much  like  minute 
snowflakes,  hence  the  name.  This  organism  does  not  i)roduce  gas  nor 
spores;  it  is  pathognomonic  to  guinea-pigs  and  white  rats ;  it  does  not 
d(>\("lop  u]ion  gelatin,  and  grows  very  poorly  in  bouillon,  which  it  renders 
cloudy  at  the  end  of  twenty-four  hours. 

I>egucu  calls  attention   to  the  difiiculty  of  making  the  diagnosis  of 
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vesical  gangrene.  In  the  ease  above  described  the  possibiHty  of  gan- 
grene was  considered  because  of  the  extremely  fetid  odor  of  the  urine, 
as  well  as  for  the  reason  that  the  catheter  became  occluded  within  the 
bladder,  but  could  be  made  permeable  again  by  mo\ing  its  tip  around 
within  the  viscus.  In  the  female  the  sphacelated  tissue  is  frequently 
expelled,  but  in  the  male  the  caliber  of  the  urethra  is  too  small  to  permit 
its  passage,  particularly  when  it  consists  of  an  extensive  cast  of  the  blad- 
der, such  as  was  found  in  the  case  of  the  patient  above  reported. 

Legueu  quotes  a  number  of  other  authors  who  have  reported  cases  to 
show  that  this  form  of  gangrene  is  relatively  benign,  as  the  patients  all 
got  well  under  simple  treatment.  The  ultimate  prognosis,  however,  as 
to  function  and  personal  comfort  he  considers  to  be  bad.  Incontinence 
due  to  contraction  of  the  bladder  has  been  a  not  uncommon  sequel. 
The  possibility  of  renal  complications  must  also  be  borne  in  mind.  In 
Legueu's  case  it  was  necessary  to  open  and  drain  the  right  kidney  sev- 
eral months  after  the  patient  had  been  discharged  from  the  hospital. 
There  was  also  some  evidence  of  involvement  of  the  other  kidney  in 
the  suppurative  process.  Thus  an  ascending  pyelonephritis  constitutes 
one  of  the  ulterior  dangers,  even  in  cases  in  which  healing  of  the  bladder 
takes  place  within  a  comparatively  short  time. 

A  second  case  was  brought  to  Legueu's  attention  by  one  of  his  col- 
leagues, Behr,  during  the  time  that  he  had  the  young  soldier  under  obser- 
vation. It  was  that  of  a  woman,  aged  twenty-seven  years,  who  devel- 
oped the  condition  during  an  attack  of  tji^hoid  fever.  It  was  necessary 
to  catheterize  her,  and  the  author  believes  that,  as  in  his  case,  the  infec- 
tion was  introduced  from  without;  indeed,  he  states  that  retention  of 
urine,  which  by  previous  authors  has  been  considered  as  the  cause,  is 
to  be  regarded  only  as  a  circiunstance  in  the  evolution  of  the  trouble, 
the  real  cause  being  due  to  infection  introduced  during  catheterization. 
In  view  of  the  bacteriological  finding  in  his  case,  he  ventures  the  opinion 
that  the  causative  organism  may  invariably  be  an  anerobic  bacillus. 
This  paper  of  Legueu's  is  a  very  interesting  one  and  I  can  heartily  com- 
mend it  to  any  who  wish  to  study  the  subject  more  in  detail. 

DISEASES  OF  THE  PROSTATE. 

Hypertrophy.  During  the  j^ear  a  number  of  contributions  have  come 
from  the  JVlayo  Clinic.  Notable  among  these  is  one  by  E.  S.  Judd,^* 
which  is  devoted  largely  to  the  technic  of  prostatectomy.  He  insists 
that  much  is  to  be  gained  by  attention  to  every  operative  detail  arid 
expresses  the  opinion  that  extra  time  spent  in  preventing  infection  in 
the  field  of  operation  and  surrounding  tissues,  in  controlling  hemorrhages 
and  in  accurately  fastening  the  drainage  tube,  will  be  to  the  patient's 
great  advantage.  His  idea  is  plainly  conveyed  by  a  statement  that  the 
technic  of  the  operation  is  more  important  than  the  time  consumed  in 
performing  it. 

In  order  to  expose  the  field  of  operation,  a  self-retaming  retractor  is 
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used,  by  means  of  which  the  incised  bladder  walls  are  held  apart  and 
the  base  plainly  brought  into  view.    As  soon  as  the  bladder  is  opened, 
0.5  per  cent,  of  novocain  is  injected  into  the  prostatic*  capsule,  the 
author  believing  that  it  not  only  contributes  to  the  prevention  of  shock, 
but  that  it  also  controls  oozing  during  the  operation,  and,  furthermore, 
helps  to  free  the  h\T)ertrophied  tissues  from  the  prostatic  capsule  and 
therefore  renders  enucleation  somewhat  easier.     Illustrations   accom- 
panying his  paper  show  the  prostate  being  separated  from  its  capsule 
by  means  of  forceps  instead  of  the  finger.    All  spurting  vessels  are  liga- 
tured.   Oozing  from  the  vesical  mucosa  is  satisfactorily  controlled  by 
interrupted  sutures,  which  are  also  made  to  include  a  portion  of  the 
prostatic  capsule.    Only  occasionally  has  it  been  found  necessary  to 
pack  with  gauze.    The  author  points  out  that  while  this  oozing  will 
usually  be  arrested  spontaneously,  it  is  much  better  to  stop  it  before 
the  patient  lea^-es  the  table,  for  while  he  admits  that  the  loss  of  a 
little  blood  may  not  give  rise  to  any  alarming  s^inptoms,  he  contends 
that  it  may  reduce  the  patient's  resistance  to  infection.    In  those  cases 
in  which  the  bladder  is  not  infected  and  in  which  it  is  known  that 
the  catheter  is  well  tolerated,  the  wound  has  been  completely  closed  and 
dramage  secured  by  means  of  the  urethral  catheter.    When  this  method 
can  be  used,  the  danger  of  infection  in  the  prevesical  space  is  materially 
reduced.    When  suprapubic  drainage  is  employed,  great  care  is  taken  to 
sew  the  tube  inside  the  wound  ui  such  a  manner  that  the  urine  will  not 
escape  around  its  sides.    Of  late,  Dakin's  solution  has  been  used  in  the 
prevesical  space  for  a  few  days  following  the  operation,  Carrel's  technic 
being  employed.    While  it  has  not  been  possible  to  form  any  definite 
conclusion  as  to  the  value  of  this  method,  the  author  feels  confident 
that  infection  is  not  occurring  as  frequently  now  as  it  formerly  occurred. 
Irrigation  is  not  employed  until  several  days  after  the  ojicration.    As  a 
nile,  it  has  been  possible  to  do  the  operation  in  one  stage,  prelhninary 
drainage  ha\ing  been  ett'ected  by  means  of  the  urethral  catheter.    One 
objection   that   is   l^rought   against   the    two-stage   operation   is   that 
contiguous  tissues  are  exposed  to  infection  after  the  wound  has  been 
reopened. 

IT.  C.  Bimipus^''  reports  on  vaccines,  which  were  regularly  used  in  the 
Clinic  for  a  certain  period  since  May,  1917.  They  were  administered 
to  all  patients  who  came  under  treatment  in  the  five  months  following 
that  date  and  the  results  were  compared  with  those  obtained  in  the 
cases  of  all  patients  treated  during  the  five  preceding  months.  The 
incidence  to  wound  infection,  cystitis,  pyelonephritis,  i)hlcbitis  and  epi- 
didymitis were  studied  in  the  two  series.  Of  these  comi)lications,  pyelo- 
nephritis was  considered  the  l)est  criterion  and  upon  its  occurrence  in  the 
two  groups  the  author's  judgment  was  formed.  For  a  short  time  he  was 
enthusiastic,  but  continued  use  of  the  vaccine  caused  his  faith  in  it  to 
wane,  imtil  finally,  after  he  had  studied  a  considerable  number  of  cases 
in  each  of  the  two  groups,  he  abandoned  it.  Some  of  his  lignres  are 
interesting.     Thus,  in  the  series  in  which  vaccine  was  given,  there  was 
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5  per  cent,  less  of  pyelonephritis  than  in  the  controls,  bnt  1  per  cent, 
more  than  in  all  cases.  There  was  also  a  10  per  cent,  increase  in  the 
cases  of  epididymitis  among  patients  who  received  the  va(;cine.  The 
author  felt  that  the  administration  of  a  mixed  colon  vaccine  does  not 
markedly  reduce  the  incidence  of  genito-urinary  infection,  if  it  affects 
it  at  all.  In  1912,  I  had  autogenous  vaccines  prepared  from  the  urine 
of  a  number  of  prostatics  and,  after  using  them  for  a  while,  abandoned 
them  as  being  absolutely  worthless.  I  could  not  see  that  they  influenced 
the  patient's  condition  in  any  manner  whatsoever.  In  the  Mayo  Clinic 
a  mixed  colon  vaccine,  prepared  from  different  strains  of  colon  bacilli 
isolated  from  different  urines,  and  made  once  a  week,  was  administered 
subcutaneously  e^'ery  three  or  fom-  days.  With  two  exceptions,  no 
untoward  symptoms  resulted,  the  patients  complaining  only  of  a  little 
nausea,  discomfort  and  fever  after  the  first  few  injections.  Some  patients 
did  not  react  even  to  this  extent.  In  two,  however,  the  reaction  was  so 
severe  that  the  treatment  was  discontinued. 

In  discussing  infections  in  hypertrophy  of  the  prostate,  Judd-'^  reports 
some  interesting  observations  made  in  5  cases  in  which  complete  data 
were  obtained.  In  4  cases  the  Staphylococcus  albus  was  grown  by  culture 
before  any  treatment  whatever  had  been  instituted,  while  in  the  fifth 
the  culture  media  were  sterile  at  the  end  of  four  days.  In  3  of  these  5 
cases,  colon  bacilli,  as  well  as  staphylococci,  were  demonstrated  in  the 
urine  four  days  after  preliminary  treatment  had  been  begun,  while  in 
the  other  2,  in  which  operation  was  performed  without  any  preparatory 
treatment,  a  culture  of  colon  bacilli  was  obtained  in  1  case  on  the 
fourth  day,  and  in  the  other  on  the  fifth.  In  2  cases  cultures  were 
taken  from  the  prostate  as  soon  as  it  was  removed,  and  whereas  the  one 
from  the  patient  who  had  not  had  any  preliminary  treatment  was  nega- 
tive, the  other,  taken  from  a  patient  who  had  been  catheterized  for 
several  weeks  before  operation,  was  positive. 

The  function  of  the  kidneys  in  all  these  cases  was  not  impaired,  and 
this  circimistance  leads  the  author  to  suggest  that  infection  may  take 
place  irrespective  of  any  renal  lesions,  provided  that  the  patient's  re- 
sistance is  lowered  or  the  virulence  of  the  microorganisms  is  increased. 
The  possibility  of  walled-off  infection  in  the  kidney,  however,  is  recog- 
nized and  is  one  which  the  author  believes  to  be  frequently  operative  in 
prostatic  cases.  In  fact,  such  areas  were  found  in  the  kidneys  of  patients 
either  at  operation  or  necropsy,  in  whom  the  urine  had  been  free  from 
pus  and  bacteria  except  at  intervals;  so  it  would  seem  that  these  foci  had 
opened  at  times  and  discharged  their  contents  and  then  had  become 
obliterated,  others  forming  in  different  parts  of  the  kidney,  with  a  repeti- 
tion of  the  process  of  evacuation.  Infection  introduced  from  without  dur- 
ing preliminary  treatment  is  also  recognized  as  a  cause  in  some  cases. 
This  certainly  would  apply  in  those  in  which  the  patient  has  catheter- 
ized himself  or  has  been  catheterized  during  a  first  attack  of  retention  by 
a  careless  or  unskillful  attendant.  As  to  the  route  by  which  the  micro- 
organisms gain  access  to  the  kidney,  the  author  is  inclined  to  believe 
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that  a  perivesical  infection  first  occurs,  extends  to  the  lymphatics,  and 
then  is  taken  up  by  the  blood  ciurent,  through  which  it  is  transmitted 
to  the  kidneys. 

Finally,  the  advisability  of  prostatectomy  in  the  presense  of  spinal  cord 
lesions  is  discussed  by  Judd  and  Braasch.''  The  decision  to  operate,  or 
not  to  operate,  will  be  determined  by  the  relative  degree  of  obstruction 
due  to  enlargement  of  the  prostate  and  by  the  extent  of  the  nerve  lesion. 
The  information  obtained  by  cystoscopic  examination  is  considered  most 
valuable  in  the  making  of  a  differential  diagnosis,  trabeculation  of  the 
bladder  wall,  with  relaxation  of  the  sphincters,  being  the  most  character- 
istic condition.  Sensibility  is  also  usually  lessened.  From  these  con- 
siderations it  seems  proper  to  the  authors  to  remove  the  enlarged  gland 
in  those  cases  in  which  the  function  of  the  sphincter  is  normal.  Atten- 
tion is  called  to  the  fact  that,  in  some  cases  of  locomotor  ataxia,  the 
portion  of  the  cord  which  controls  the  bladder  is  not  affected,  although 
in  many  cases  it  is  involved  so  early  that  the  first  symptoms  of  spinal 
lesion  are  referable  to  the  bladder. 

Fiu-thermore,  it  is  important  to  differentiate  between  true  inconti- 
nence and  the  incontinence  of  overflow,  the  former  almost  invariably 
being  due  to  a  lesion  in  the  cord.  When  caused  by  the  latter  condition, 
removal  of  the  prostate  would,  of  course,  be  contraindicated.  The  tonic- 
ity and  expulsive  force  of  the  bladder  is  most  satisfactorily  determined, 
according  to  the  authors,  by  watching  the  change  in  the  amount  of 
residual  urine  and  the  force  with  which  the  urine  is  expelled  through  the 
catheter.  In  cases  in  which  the  muscular  tone  is  impaired,  the  urine 
flows  out  sluggishly,  so  that  it  may  be  necessary  to  make  pressure  over 
the  bladder  in  order  to  empty  the  viscus.  In  other  cases  the  abdominal 
muscles  will  be  brought  into  action  in  expelling  the  last  portion.  The 
authors  have  never  observed  a  total  incontinence  due  to  enlargement  of 
the  prostate.  Nine  patients  in  Mhom  definite  evidence  of  a  cord  lesion 
was  found  uj)on  clinical  examination  have  been  submitted  to  prosta- 
tectomy in  the  ^layo  Clinic.  In  these  cases,  however,  it  was  possible 
to  determine  that  their  urinary  s\Tnptoms  were  more  dependent  upon 
mechanical  obstruction  than  upon  impairment  of  vesical  function  due  to 
loss  of  nerve  control. 

At  the  last  meeting  of  the  American  I'rological  Association,  Ilamer,^^ 
of  Indianapolis,  described  a  device  for  use  in  connection  with  the  Hagner 
bag.  It  is  an  anchor  made  of  soft  copper  wire.  The  Ilagner  bag  is 
ap])li<'d  in  the  usual  manner,  the  tube  connected  with  it  being  bronght 
tiu-ougii  a  hole  in  the  summit  of  the  wire  anchor  after  which  the  bag 
is  inflated  with  air.  Tension  is  made  on  the  tube,  thus  bringing  the  bag 
down  into  the  neck  of  the  bladder  with  as  much  pressure  as  desired.  It 
is  held  in  place  by  a  little  screw  clamp  outside  the  hole  in  the  top  of  the 
wire  anchor.  The  wire  of  which  the  device  is  made  is  sufliciently  heavy 
to  stand  any  tension  that  may  l>e  made  upon  it,  though  it  is  flexible 
and  can  be  molded  to  fit  the  individual  case. 

An  interesting  paper  dealing  with  the  end-results  after  prostatectomy 
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has  been  contributed  by  Clarence  Martin,^^  of  St.  Louis,  who  makes  his 
analysis  from  55  suprapubic  operations  and  55  perineal.  In  collecting 
the  information  upon  which  his  paper  is  based,  he  made  inquiries  of 
the  patients'  family  physicians,  who  were  more  fully  in  touch  with  the 
patients  than  were  the  surgeons  who  had  operated  upon  them.  The 
principal  post-operative  conditions  investigated  were  closure  of  the 
wound;  frequency  of  urination;  control  of  the  bladder;  incidence  of 
cystitis  and  pain;  force  of  the  stream;  character  of  the  urine;  and  the 
effect  of  the  operation  upon  sexual  power  and  upon  the  general  health. 
With  regard  to  closure  of  the  woimd,  it  was  found  that  in  01.2  per  cent, 
of  the  suprapubic  cases  prompt  healing  took  place,  whereas  in  perineal 
cases  it  occurred  in  only  42  per  cent.  Of  the  suprapubic  cases  93.8  per 
cent,  were  healed  within  three  months,  while  in  the  perineal  cases  the 
percentage  of  healing  for  this  period  was  only  66.  Within  one  year 
after  the  operation  healing  had  taken  place  in  all  of  the  suprapubic 
cases,  but  in  only  84  per  cent,  of  the  perineal.  Moreover,  in  6  per  cent, 
of  the  perineal  cases  there  was  a  permanent  sinus,  and  in  one  a  vesico- 
rectal fistula. 

Information  was  obtained  concerning  the  day  urination  of  37  patients 
who  had  had  the  suprapubic  operation,  and  of  36  who  had  had  the  peri- 
neal. In  the  former  class,  results  were  good  in  81  per  cent.,  fair  in  13.5 
per  cent.,  and  bad  in  5.4  per  cent.;  while  in  the  latter  group  they  were 
good  in  66.6  per  cent.,  fair  in  27.7  per  cent.,  and  bad  in  5.5  per  cent. 
The  effect  upon  noctural  frequency  was  determined  by  the  number  of 
times  the  patient  had  to  get  up  to  urinate,  the  author  believing  this 
more  satisfactory  than  an  expression  of  frequency  in  hours.  Information 
was  obtained  concerning  35  suprapubic,  and  38  perineal  patients.  In 
the  former  class,  the  results  were  good  in  82.8  per  cent.,  fair  in  5.7  per 
cent.,  bad  in  11.5  per  cent.  In  the  latter  class,  they  were  good  in  44.7 
per  cent.,  fair  in  23.7  per  cent.,  and  bad  in  3.5  per  cent. 

In  the  suprapubic  cases,  80.5  per  cent,  of  the  patients  have  full  con- 
trol of  the  bladder,  and  15.2  per  cent,  partial  control.  In  the  perineal 
cases,  64  per  cent,  have  full  control,  and  22  per  cent,  partial  control. 
There  were  4.3  per  cent,  of  the  suprapubic  patients  who  had  complete 
incontinence  in  contradistinction  to  14  per  cent,  of  the  perineal  patients 
so  affected.  Cystitis,  of  more  or  less  severity,  persisted  in  35  per  cent, 
of  the  suprapubic  patients  and  in  31  per  cent,  of  the  perineal,  while  21 
per  cent,  of  the  patients  who  had  been  subjected  to  the  suprapubic 
operation  complained  of  pain  within  the  region  of  the  operative  field  in 
contradistinction  to  16  per  cent,  of  those  who  had  been  operated  by  the 
perineal  route.  It  was  possible  to  seciue  information  concerning  the 
force  of  the  stream  in  42  of  the  suprapubic  and  in  46  of  the  perineal 
cases.  In  the  former,  22  have  a  stream  of  good  force,  8  a  stream  fairly 
strong,  and  12  one  that  is  weak.  In  only  12  of  the  perineal  cases  is  the 
stream  strong,  in  17  it  is  fair  and  in  17  weak.  There  were  three  definite 
reports  of  stricture  in  the  46  suprapubic  cases  and  10  in  43  perineal 
cases.    This  gives  a  percentage  of  6.5  in  the  former,  and  23.2  in  the 
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latter.  The  urine  became  clear  in  about  an  equal  percentage  of  cases 
in  the  two  groups.  Information  was  obtained  with  regard  to  the  effect 
of  the  operation  upon  sexual  power  in  33  suprapubic  and  33  perineal 
cases.  In  the  former,  no  change  was  experienced  in  G3.3  per  cent.;  in 
the  latter,  in  48.5  per  cent.  PoAver  was  diminished  in  the  former  in  27.3 
per  cent.;  in  the  latter  in  48.5.  It  was  increased  in  suprapubic  cases  9.1 
per  cent.,  and  in  the  perineal  cases  in  3  per  cent.  As  to  the  effect  on  the 
general  health,  it  was  good  in  43  per  cent,  of  49  suprapubic  cases;  in  3, 
it  was  bad;  and  in  3  no  change  was  experienced.  In  36  out  of  47  peri- 
neal cases,  the  effect  was  good,  in  4  it  was  bad  and  in  7  there  was  no 
change. 

There  are  several  interesting  points  brought  out  in  Martin's  paper, 
probably  the  most  important  of  which  is  further  proof,  if  any  is  needed, 
that  the  suprapubic  method  gives  the  best  results  in  the  hands  of  the 
average  operator.  When  it  is  taken  into  consideration  that  some  of 
the  patients  whose  cases  had  been  investigated  by  JVIartin  had  been 
operated  upon  by  general  practitioners,  gynecologists,  and  general  siu*- 
geons,  as  well  as  by  genito-urinary  sm-geons,  it  is  not  sur])rising  that  the 
results  obtained  were  not  more  uniform.  It  would  be  interesting  to 
know  just  who  had  operated  upon  those  whose  condition  was  the  least 
satisfactory.  Greater  anatomical  knowledge  and  more  skillful  operative 
technic  is  required  to  do  a  good  perineal  operation  than  a  good  sui)ra- 
pubic  operation,  and  the  possibilities  of  injuring  important  structures 
are  much  greater  in  the  former  than  in  the  latter.  If  the  perineal  opera- 
tions had  been  performed  by  surgeons  specially  trained  to  do  them,  the 
results  undoubtedly  would  have  been  better. 

Lowsley,-*°  in  a  recent  paper,  asserts  that  there  is  only  one  objection  to 
a  properly  performed  perineal  prostatectomy,  namely,  that  it  does  not 
easily  permit  the  operator  to  examine  and  remove  any  enlarged  sub- 
cervical  glands.  In  3  cases  he  was  obliged  to  supplement  the  perineal 
operation  by  a  suprapubic  incision  into  the  bladder  in  order  to  reach 
and  remove  the  obstruction.  Lowsley  again  points  out  the  necessity  of 
cleanly  dividing  the  recto-urethralis  muscle  in  the  perineal  operation  in 
order  to  protect  the  rectum  from  injury. 

As  the  result  of  embryological  studies,  he  divides  the  prostate  into 
five  jiortions,  namely,  the  anterior,  posterior,  right  and  left  lateral  lobes 
and  middle  lobe.  The  posterior  lobe,  which  is  always  i)resent,  is  sepa- 
rated from  the  middle  and  lateral  lobes  by  well-developed  lamelhe  of 
connectiA'c  tissue  in  which  the  ejaculatory  ducts  are  imbedded.  Accord- 
ing to  the  author,  this  layer  of  tissue  is  of  practical  surgical  importance 
in  that  it  requires  division  before  the  lateral  lobes  can  be  i)roi)erly 
enucleated.  Consequently,  if  the  lateral  incisions  are  not  made  deep 
enough  to  divide  this  layer,  the  enucleating  finger  or  instrument  will  be 
carried  along  its  proximal  surface  toward  the  lateral  capsule  of  the  gland 
into  a  region  where  there  are  many  bloodvessels,  the  rui)tm-e  of  which 
will  cause  troublesome  hemorrhage.  The  author  l)clie\es  that  when  a 
suprapubic  operation  is  done,  the  inter-urethral  method  of  enucleation 
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is  to  be  preferred  to  that  carried  out  through  incisions,  as  it  permits 
removal  of  the  sub-cervical  group  of  glands  together  with  the  lateral 
and  middle  lobes  and  is  not  so  likely  to  injure  the  sphincter. 

Recently,  Ernest  ^F.  Watson^'  has  made  a  study  of  the  condition,  of  the 
internal  sphincter  in  25  patients  taken  at  random  from  Young's  Clinic  at 
the  Johns  Hopkins  Hospital,  where  the  perineal  operation  is  almost  always 
considered  the  procedure  of  choice.  It  had  been  performed  upon  every 
patient  in  this  group  of  25.  The  study  of  the  vesical  orifice  was  made  by 
means  of  cystograms,  the  bladder  being  filled  with  a  10  per  cent,  thoriimi 
solution  and  the  patient  then  examined  with  the  a;-rays.  In  this  manner 
the  condition  of  the  ^'esical  orifice  was  easily  demonstrated,  and  it  was 
shown  that  in  not  a  single  case  did  the  sphincter  remain  permanently 
dilated.  The  examinations  were  made  at  periods  varying  from  three 
weeks  to  thirteen  years  after  operation.  One  patient  was  incontinent 
for  twenty  months  after  the  operation,  at  the  end  of  which  time  he 
regained  control  of  his  bladder.  A  cystogram  taken  at  this  time  showed 
the  sphincter  tightly  closed.  By  examining  the  record  of  this  patient, 
it  was  found  that  in  order  to  remove  a  very  adherent  median  lobe,  the 
margins  of  the  vesical  orifice  were  grasped  with  clamps  and  the  hyper- 
trophied  tissue  drawn  into  the  wound.  The  persistent  incontinence 
which  followed  the  operation  was  attributed  to  this  manipulation. 
From  his  investigations,  Watson  concludes  that  incontinence  following 
perineal  prostatectomy  is  due  to  traumatism  inflicted  upon  the  muscle 
fibers  of  the  membranous  urethra  and  the  intrinsic  prostatic  and  internal 
sphincter  muscles. 

Secondary  closure  of  the  vesical  wound  after  suprapubic  prostatectomy  is 
advocated  by  Pauchet/-  of  Amiens.  A  large  Marion  drain  is  put  into 
the  bladder  at  the  conclusion  of  the  operation  and  allowed  to  remain 
for  nine  days.  On  the  tenth  day  it  is  replaced  by  a  catheter,  which 
is  left  in  for  three  days.  Then  the  suprapubic  wound  is  sutured,  a 
self-retaining  catheter  replacing  the  one  already  in  the  bladder.  The 
former  is  left  in  place  for  a  week.  This  method  has  given  uniformly 
good  results  in  the  hands  of  the  author,  and,  as  it  shortens  convalescence 
a  considerable  length  of  time,  he  recommends  its  more  general  employ- 
ment. At  first  he  applied  it  only  to  the  so-called  persistent  urinary 
fistulas,  which  occurred  in  a  small  percentage  of  his  prostatectomy 
cases,  but  it  was  so  satisfactory  in  the  latter  that  he  tried  it  early  in 
other  cases.  Closure  is  made  under  local  anesthesia.  A  lozenge-shaped 
area,  extending  at  its  widest  part  1  cm.  from  the  wound  on  either 
side,  is  outlined  with  the  knife  and  carefully  dissected  from  the  under- 
lying tissues,  the  bladder  wall  being  freed  for  a  sufficient  distance,  after 
which  the  vesical  opening  is  closed  by  two  U-shaped  sutures  of  catgut. 
The  latter,  however,  do  not  pass  through  its  mucous  coat.  Figure-of- 
eight  sutures  are  then  used  to  close  the  muscles,  the  skin  being  closed 
with  Michel's  clamps. 

In  this  paper,  Pauchet  also  reports  his  prostatectomy  cases,  which 
number  477.    He  remarks  that  it  is  not  difficult  to  perform  the  opera- 
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tion  and  obtain  excellent  results  in  a  considerable  number  of  cases,  but 
that  it  is  not  so  easy  to  accumulate  a  long  series  of  operations  without 
encountering  any  difficulties  or  having  any  mortality.  In  his  last  40 
cases  he  has  not'had  any  deaths.  The  only  patients  he  now  refuses  to 
operate  upon  are  those  in  whom  the  condition  of  the  heart  is  such  as 
to  distinctly  contraindicate  any  operation,  and  those  in  whom  the  renal 
function  is  so  deficient  that  it  cannot  be  improved  by  proper  preliminary 
treatment.  He  practises  two-stage  operations  in  cases  in  which  the  renal 
function  is  not  improved  after  a  reasonable  time. 


Fig  9. — Apparatus  for  suction  drainage  of  suprapu])ic  })lad(lcr  wounds. 

(Bethune.) 

In  previous  reviews  various  appamtus  has  been  described /or  draining 
the  hhuhhr  by  suction  after  suprapubic  prostatectomy.  A  few  months 
ago  Charles  \V.  Bethune,^^  of  Buffalo,  described  another  which,  in  his 
hands,  has  proved  satisfactory.  It  is  shown  in  the  accompanying  illus- 
tration. It  consists  of  two  one-gallon  carboys  held  in  a  frame  in  such  a 
manner  that  their  necks  are  opposite  each  other.  The  top  bottle,  A,  is 
filled  with  water,  to  which  1  dram  of  carbolic  acid  is  added,  in  order  to 
prevent  the  formation  of  fungi.  The  fluid  drops  through  tube  /),  on 
which  is  a  drop  clamp,  into  bottle  B  at  the  rate  of  hve  drops  per  second. 
Negative  pressure  is  formed  at  the  top  of  bottle  A ,  transmitted  down 
the  tube  V  to  the  collecting  bottle,  C,  the  water  in  the  bottom  of  C 
forming  a  valve  and  ])reventing  the  vacuum  from  being  lost.  Tube  E 
forms  an  outlet  for  the  air  in  bottle  B  disi)laced  by  water  (Iropi)iiig  into 
it.  A  similar  tube,  S,  forms  a  safety  valve  for  A  and  when  the  negati\e 
pressure  in  A  and  C  exceeds  14  inches  of  water,  or  about  1  inch  of 
mercurv,  admits  air  into  yl,  thus  preventing  too  strong  a  vacumn.  The 
total  (liiantity  of  fhiid  will  flow  from  one  bottle  into  the  other  in  about 
eight  hours,  and,  when  bottle  A  is  emptied,  the  bottles  are  reversed  by 
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turning  them  on  the  axle  of  the  frame.  A  small  catheter  is  inserted  into 
the  suprapubic  wound  and  fastened  to  the  skin  by  several  strips  of 
adhesive  plaster.  This  is  attached  to  a  tube  running  down  to  J,  so 
that  the  only  suction  necessary  is  to  draw  the  urine  from  the  bladder 
up  over  the  level  of  the  abdomen. 

Cysts  of  the  Prostate.  A  case  of  imiJocvlar  cyst  of  the  prostate  causing 
urinary  obstruction  has  been  reported  by  Behrend,'*'*  of  Philadelphia. 
The  patient,  aged  forty-two  years,  had  suffered  two  years  previously 
from  a  similar  attack  of  retention  which  lasted  four  days.  At  that 
time  his  symptoms  disappeared  promptly  after  the  use  of  urethral 
sounds.  When  seen  by  the  author,  he  complained  of  a  frequent  desire  to 
urinate  both  day  and  night,  although  he  was  unable  to  pass  much  urine. 
After  a  few  days,  absolute  retention  came  on,  so  that  it  was  necessary 
to  catheterize  him  twice  daily.  At  the  expiration  of  ten  days  he  became 
able  to  void,  although  he  was  unable  to  empty  his  bladder.  A  retention 
catheter  could  not  be  tolerated.  Cystoscopic  examination  showed  that 
the  left  lobe  of  the  prostate  was  enlarged.  No  abnormalities  of  the 
bladder  were  detected.  The  bladder  was  opened  suprapubically,  where- 
upon it  was  found  that  the  prostate  presented  a  localized  swelling  on  its 
ventral  surface,  which  obstructed  the  vesical  outlet.  This  swelling  was 
firm  and  apparently  solid.  It  was  so  situated  and  so  constructed  that  it 
acted  like  a  ball-valve.  The  overlying  tissues  were  incised,  and  enuclea- 
tion begun,  whereupon  it  was  found  that  the  swelling  was  cystic.  After 
its  contents,  which  consisted  of  a  turbid  fluid,  had  been  evacuated,  the 
wall  was  curetted  and  the  incision  in  the  posterior  bladder  wall  closed. 
The  author  states  that  this  cyst  was  as  large  as  an  oxheart  cherry. 
Suprapubic  drainage  was  maintained  for  ten  days.  After  the  drainage 
tube  was  removed,  the  patient  began  to  pass  urine  through  the  urethra 
and  made  a  good  recovery. 

Because  of  the  rarity  of  the  condition,  this  case  seems  well  worth 
reporting.  Behrend,  who  has  investigated  its  incidence  carefully,  states 
that  the  first  clinical  case  which  he  was  able  to  find  in  literature  was 
that  recorded  in  1900,  by  Abbe,  the  symptoms  being  practically  the 
same  as  those  of  which  his  own  patient  complained.  He  also  mentions 
another  case  found  at  autopsy  in  1896.  He  states  that  at  that  time  the 
only  cases  of  prostatic  cysts  on  record  were  those  reported  by  English, 
all  of  which  had  occurred  in  the  newborn.  The  author  remarks  that  the 
peculiarity  of  the  symptoms  in  Abbe's  case  and  his  own  is  that  the 
retention  came  on  suddenly  rather  than  gradually,  the  natural  supposi- 
tion being  that  gradual  filling  of  the  cyst  would  gi^'e  rise  to  symptoms  a 
considerable  time  before  complete  retention  had  occurred. 

Prostatic  Calculi.  Seven  cases  of  this  condition  have  been  reported  by 
Herman  L.  Kretschmer,''''  of  Chicago,  who  has  also  made  a  thorough 
study  of  the  literature  and  has  sununarizcd  the  result  of  his  findings. 
He  has  collated  165  cases  exclusive  of  those  which  lie  has  reported,  a 
fact  which  shows  that  the  condition  is  not  so  rare  as  it  has  generally 
been  thought  to  be.    The  author  expresses  the  belief  that  there  are 
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many  patients  suffering  from  prostatic  calculi  who  do  not  obtain  relief 
for  the  reason  that  the  possibility  of  the  presence  of  calculi  is  not 
thought  of. 

The  different  theories  of  formation  of  these  stones  are  discussed,  but, 
as  they  are  all  theoretical,  they  will  not  be  mentioned  here.  As  regards 
symptoms,  Kretschmer  found  it  convenient  to  divide  the  cases  into 
three  groups.  In  one  the  calculi  do  not  give  rise  to  any  symptoms,  so 
that  their  presence  is  detected  in  only  a  more  or  less  accidental  manner 
during  examinations  for  other  conditions.  For  example,  in  one  of  the 
author's  cases,  the  patient  had  bladder  symptoms  caused  by  cerebro- 
spinal s^-philis,  evidence  of  the  prostatic  calculus  being  found  during  an 
.r-ray  examination. 

In  the  second  class  are  placed  those  cases  in  which  the  calculi  are 
associated  with  h\TDertrophy  of  the  prostate  and  are  found  only  when 
the  gland  has  been  removed.  In  this  group  the  calculus  may  be  within 
the  substance  of  the  gland,  or  may  be  situated  between  the  gland  and 
its  capsule. 

In  the  third  class  the  calculi  are  responsible  for  the  symptoms  which 
lead  the  patient  to  seek  treatment.  In  this  category  naturally  come  the 
cases  which  are  generally  referred  to  as  cases  of  prostatic  calculus.  The 
most  important  symptoms  are  pain,  the  passage  of  the  calculus,  and 
abscess,  which  may  or  may  not  result  in  fistula.  With  regard  to  pain, 
it  may  be  stated  that  it  is  a  well-nigh  universal  symptom,  although  it 
may  not  be  constanth'  ])resent.  It  may  be  localized  in  the  prostate  or 
may  be  referred  to  the  perineum,  suprapul)ic  region  or  external  genitals, 
and  occasionally  it  may  be  reflected  down  the  thighs.  The  perineal 
pain  may  at  times  be  acute  and  severe,  at  others  dull,  or  consist  merely 
of  a  feeling  of  heaviness.    It  may  be  aggravated  by  the  sitting  posture. 

It  is  not  very  often  that  the  calculi  are  passed  through  the  urethra, 
although  11  instances  of  this  kind  were  collected  by  the  author.  In 
one  case,  that  of  Stoecker,  nearly  one  hundred  stones  were  passed,  and 
in  another,  that  reported  b\'  Santesson,  the  number  was  22.  One  of 
Kretschmer's  patients  had  passed  calculi  at  intervals  for  many  years. 
Abscess  forniatiou  is  very  rare.  In  a  few  cases  the  stones  have  been 
removed  through  fistulous  tracts. 

rrinary  disturbances  dominate  the  symptom-complex.  Thus,  in  28 
cases  undue  frequency,  either  alone  or  complicated  by  other  symptoms, 
was  ])resent.  In  Hi  cases  ])aiuful  urination  was  noted.  Difficult  urina- 
tion was  present  in  17,  and  (Iril)bling  in  .').  Pain  ui)()n  voiding,  difficulty 
in  starting  the  stream,  incontinence  and  tenesnuis  likewise  are  common 
sjonptoms.  Hematuria,  retention  and  residual  urine  have  all  been  men- 
tioned in  reports  of  cases.  In  27  cases  there  was  either  complete  or  par- 
tial retention;  in  the  latter  condition  the  i)atient  was  obliged  to  resort 
to  the  use  of  the  catheter  at  times  in  order  to  empty  his  bladder. 
Sexual  disturbances  are  not  very  connnon,  although  in  a  few  of  the 
cases  they  were  well-pronounced.  Rectal  symptoms  consist  of  tenesmus 
and  pain. 

The  question  of  rc<^'urrence  was  carefully  investigated,  w  ith  the  result 
that  it  was  found  in  only  3  cases,  one  of  them  being  from  the  author's 
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own  series.  The  .r-ray  is  the  one  infallible  means  of  diagnosis.  Its  use 
is  also  recommended  after  removal  of  the  calculi  in  order  to  make  sure 
that  none  have  been  left.  Rectal  examination  is  also  helpful.  Except 
in  those  cases  in  which  there  is  an  associated  hypertrophy  of  the  pros- 
state,  the  author  recommends  that  the  calculi  be  removed  through  a 
perineal  incision. 

A  case  in  which  some  encysted  stone  fragments  were  removed  through 
the  urethroscope  has  been  reported  by  Frank  M.  Denslow,^''  of  KaAsas 
City,  Mo.  The  ])atient  was  a  man,  aged  thirty-nine  years,  who  fifteen 
years  before  had  sustained  an  injury  to  his  back,  which  was  followed  by 
complete  retention  of  urine  so  that  it  became  necessary  "to  catheterize 
him  for  eight  months.  He  gradually  recovered  from  this  trouble, 
although  there  was  never  complete  restoration  of  function.  At  the 
time  he  came  under  Denslow's  observation  he  had  partial  control  of 
the  bladder,  except  at  night.  The  urine  was  purulent  and  contained 
colon  bacilli.  A  diagnosis  of  impaired  innervation  of  the  bladder  and 
colon  bacillus  cystitis  was  made.  An  x-vay  examination  of  the  sacral 
region  was  made  to  determine  if  there  was  any  likelihood  of  surgical 
intervention  proving  of  benefit.  Although  nothing  of  importance  was 
revealed  in  the  sacral  region,  it  was  found  that  some  calculi  were  imbedded 
in  the  anterior  lobe  of  the  prostate.  Urethroscopic  examination  showed 
what  the  author  terms  an  "outcropping",  in  the  roof  of  the  prostatic 
urethra.  From  the  a'-ray  picture  it  appeared  that  there  was  a  single, 
branched  stone  present,  so  a  suprapubic  operation  was  done  for  its 
removal.  Three  stones,  however,  were  found,  all  of  which  were  removed. 
The  patient  made  a  good  recovery,  but  his  symptoms  were  not  com- 
pletely relieved.  Another  urethroscopic  examination  showed  two  small 
nearly  buried  fragments  in  the  sulcus  to  the  right  of  the  verimiontanum 
in  the  floor  of  the  prostatic  urethra.  They  were  removed  with  cysto- 
scopic  forceps.  Some  difficulty  was  experienced  in  this  procedure.  After 
the  removal  of  these  calculi,  the  irritation  subsided  and  the  urine 
became  clearer. 

A  prostatic  calculus  weighing  GO  grams,  which  did  not  produce  any 
symptoms  of  urinary  obstruction,  was  removed  by  G.  Frank  Lydston,^^ 
of  Chicago.  The  patient,  aged  forty-five  years,  had  had  several 
attacks  of  gonorrhea  which  were  followed  by  stricture.  The  symptoms 
for  which  he  first  consulted  the  author  improved  under  dilatation,  mas- 
sage and  instillations.  Some  time  later,  however,  he  came  back  for 
treatment,  complainmg  of  slight  vesical  irritation.  Examination  showed 
that  there  was  no  obstruction  in  the  ureter,  but,  upon  examination  of 
the  prostate  through  the  rectum,  a  large,  hard  mass  was  felt  in  the 
median  line  corresponding  to  the  position  of  the  jjrostate.  It  was 
definitely  circumscribed  and  was  unyielding  to  touch,  so  that  Lydston 
at  once  diagnosticated  it  as  osseous  or  calculous.  The  normal  tissues  had 
been  so  encroached  upon  by  this  tumor  that  they  were  easily  perforated 
by  the  finger-nail,  with  the  result  that  it  was  recognized  as  a  stone. 
Operation  w^as  advised,  but  refused.    Several  months  later  an  abscess 

36  Urol,  and  C'utan.  Rev.,  August,  1918. 
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formed  in  the  right  groin  and  was  evacuated  by  the  patient's  family 
physician.  Shortly  afterward  pus  formed  in  the  perineum  and  was  also 
liberated  by  incision.  In  this  abscess  the  enlarged  calculus  was  found 
and  was  removed,  though  not  without  the  infliction  of  considerable 
damage  upon  the  tissues.  The  patient  was  again  referred  to  Lydston, 
who,  by  a  plastic  operation,  was  fortunate  enough  to  close  a  large  median 
fistula  in  the  perineum  through  which  the  feces  and  urine  had  been 
discharged. 

Pseudo  Prostatism  of  Alcoholic  Origin.  Under  this  title  Leon  Cheve- 
not,'^  of  Lyons,  describes  a  class  of  cases  in  which  the  chief  symptoms 
resemble  those  caused  by  the  atrophic  prostate  or  sclerosis  at  the  vesical 
neck.  They  are  also  somewhat  similar  to  those  produced  by  changes  in 
the  musculature  of  the  bladder.  This  condition  is,  as  a  rule,  observed  in 
men  who  are  younger  than  those  subject  to  hypertrophy  of  the  prostate. 
It  comes  on  in  those  who  habitually  consume  large  quantities  of  alco- 
holic beverages  and  who  consequently  are  the  subjects  of  a  slow  and 
long-continued  hitoxication.  In  addition  to  presenting  the  usual  symp- 
toms of  chronic  alcoholism,  such  as  tremor,  gastric  disturbance,  and 
nervous  irritability,  they  suffer  from  disturbances  of  micturition,  such  as 
difficulty  in  voiding,  feebleness  of  the  stream,  and  inability  completely  to 
oni])ty  the  l)la(l(ler,  the  last  portion  of  urine  being  forced  out  only  after 
considerable  straining.  They  also  have  to  rise  two  or  three  times  at 
night  to  urinate.  The  bladder  often  becomes  dilated.  Upon  cysto- 
scopic  examination  it  is  found  that  the  prostate  does  not  show  any  abnor- 
malities which  would  ()l)struct  the  passage  of  urine,  nor  is  any  change 
detectable  upon  rectal  examination,  imless  it  be  that  the  prostate 
seems  smaller  and  harder  than  normal.  Thus,  cystoscopy  is  con- 
sidered the  most  valuable  diagnostic  means.  Usually  these  patients 
show  a  general  muscular  enfeeblement,  of  which  the  vesical  atony  is 
considered  a  part.  The  author  believes  that,  as  the  result  of  the  action 
of  alcohol  u])()n  the  nerves,  the  sensibility  of  the  bladder  is  lessened,  so 
that  the  stimulus  to  void  must  be  greater  than  in  normal  uidividuals. 
Thus  the  desire  to  pass  urine  is  retarded  and  a  larger  quantity  is  allowed 
to  accumulate  before  the  bladder  is  emptied.  He  also  attributes  some 
of  the  changes  directly  to  the  effect  of  alcohol  upon  the  })loodvessels. 

With  regard  to  treatment,  the  first  thing  to  do  is  to  suppress  the 
alcoiiol  and  ])lace  the  patient  upon  a  mild  diet  of  milk  and  vegetables. 
Repeated  catheterizations  are  practised,  and  the  })atient  is  also  urged  to 
attem])t  to  urinate  as  soon  as  he  feels  the  slightest  desire  to  do  so.  The 
bladder  is  also  stimulated  by  irrigation  with  fairly  strong  solutions  of 
silver  nitrate,  varying  from  1  to  1000  to  1  to  300.  Strychnine  and 
faradic  electricity  have  been  (lisai)])()iiitiiig  in  the  author's  cases. 
In  some  cases  cojitimious  catheterization  has  been  re{|uired.  In  those 
badly  infected,  cystostomy  has  been  resorted  to,  and  the  author  men- 
tions 3  cases  Lii  whicli  Rochet,  his  surgical  colleague,  invaghiated  the 
anterior  and  su])eri(»r  suiface  of  the  bladder,  with  favorable  results. 

38  Urol,  and  Cutan.  Itev.,  March,  1918. 
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DISEASES  OF  THE  EXTERNAL  GENITAL  ORGANS  AND  THE 

URETHRA. 

Chancroid.  A  comi)rehensive  and  valuable  paper  on  this  form  of 
venereal  disease,  in  which  special  attention  is  given  to  prophylaxis  and 
treatment,  has  been  written  by  two  French  military  surgeons.  Majors 
Jam})()n  and  Tzanck,"'^  who  state  that  while  it  was  comparatively  rare 
during  the  first  year  of  the  war,  it  has  been  constantly  increasing  ever 
since.  In  their  last  series  of  statistics  the  nmnber  of  patients  confined 
to  hospitals  on  account  of  chancroid  was  greater  than  the  number  con- 
fined because  of  gonorrhea.  In  their  service  at  Caen,  during  the  month  of 
October,  1917,  the  number  of  days  of  hospitalization  for  chancroid  and 
its  complications  was  525  out  of  a  total  of  1S39.  In  view  of  this  increase 
among  soldiers,  surprising  as  it  may  seem  at  first  sight,  it  is  deemed 
advisable  to  quote  liberally  from  the  authors'  paper  with  the  hope  that 
their  views  and  the  reviewer's  comments  may  prove  of  use  to  our 
American  military  surgeons. 

The  authors  believe  that  there  is  room  for  improvement  in  prophy- 
laxis and  treatment.  With  regard  to  the  former,  they  call  attention  to 
the  facility  with  which  the  carriers  of  infection  can  be  identified,  the 
nature  of  the  lesions  usually  being  apparent  upon  even  a  superficial 
examination.  They  compare  the  condition  of  the  carriers  of  this  form  of 
contagion  with  that  of  those  who  disseminate  gonorrhea,  and  point  out 
that,  while  it  is  difficult,  and  sometimes  even  impossible,  to  distinguish 
between  an  infective  and  a  simple  leucorrheal  discharge,  it  is  always 
easy  to  detect  the  presence  of  a  chancroidal  infection.  Furthermore, 
according  to  their  experience,  the  number  of  persons  who  disseminate 
chancroid  is  relatively  small,  it  having  frequently  been  found  that  a 
large  number  of  soldiers  had  been  infected  by  a  very  small  number  of 
women.  Therefore  strict  measures  for  the  isolation  of  all  infected  persons 
are  insisted  upon,  and  some  regret  is  expressed  that  the  civil  authorities 
have  not  always  cooperated  with  military  men  as  vigorously  as  they 
might  in  bringing  about  the  isolation  of  infected  persons.  Concerning 
personal  prophylaxis,  stress  is  placed  upon  a  fact  which  is  already  well- 
kiiown  to  genito-urinary  surgeons,  namely,  that  simple  cleanliness  will 
suffice,  in  the  majority  of  cases,  to  prevent  infection;  thus  a  liberal  use 
of  soap  and  water  after  a  suspicious  intercourse  is  considered  very  effi- 
cacious. The  application  of  simple  ointments  is  also  advised  before 
intercourse.  The  authors  consider  it  very  unfortunate  that  soldiers  do 
not  fear  this  form  of  venereal  disease  as  much  as  they  fear  gonorrhea 
and  syphilis. 

With  regard  to  treatment,  the  opinion  is  expressed  that  the  duration 
of  chancroidal  uifection  can  be  ai)preciably  reduced  by  the  intelligent 
application  of  therapeutic  measures.  First  of  all,  those  military  siu'gecms 
who  have  not  had  much  experience  with  venereal  diseases  should  lose 
no  opportunity  thoroughly  to  familiarize  themselves  with  the  clinical 
characteristics   of   chancroid.      They  should   also  learn  the  dift'erent 

'8  Annales  des  maladies  veneriennes,  March,  1918. 
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methods  of  treatment  and  endeavor  to  apply  those  which  are  indicated 
in  the  individual  cases  which  come  under  their  observation. 

With  regard  to  diagnosis,  it  will  be  generally  admitted  that  the  typical 
sore  is  easily  recognized  regardless  of  its  size  and  its  duration.  ^Multiple 
sores  also  possess  the  same  characteristics  as  the  single  ulcer.  Its  well- 
defined,  though  irregular  l)orders,  which  plainly  overhang  the  base  of 
the  sore,  together  with  its  painfulness,  and  the  fact  that  it  freely  secretes 
pus  and  is  not  indurated  around  the  base,  makes  its  nature  plain.  The 
bead-like  enlargement  of  the  inguinal  lymph  nodes,  almost  invariably 
present  in  syphilis,  is  absent.  If  there  be  a  secondary  invasion  of  the 
lymph  nodes  it  is  distinctly  mflammatory  in  character  and,  except  at  its 
inception,  is  always  associated  with  a  more  marked  periadenitis.  The 
lymphatics  of  the  penis  also  are  more  generally  involved  than  in  syphilis, 
so  that  the  distinct  cord-like  swelling  seen  in  the  latter  disease  is 
absent  in  chancroid.  As  soldiers  are  obliged  to  midergo  regular  inspec- 
tion, at  least  while  in  camp,  the  disease  should,  as  a  rule,  be  discovered 
early,  although  when  first  seen  the  sores  may  be  multiple  owing  to  the 
readiness  with  which  auto-inoculation  takes  place.  Sores  situated  near 
the  frenmn  may  tunnel  through  it,  but  do  not  show  any  tendency  to 
invade  the  deeper  tissues,  spreading  along  the  periphery  in  this  region 
as  elsewhere. 

There  are,  however,  atypical  lesions  which  may  be  confusing.  Of 
these,  particular  attention  is  called  to  the  elevated  chancroid,  the  mixed 
chancre,  and  the  phagedenic  chancroid.  The  rare,  elevated  chancroid, 
as  its  name  implies,  shows  an  elevated,  rather  than  an  excavated  floor. 
It  is  most  easily  recognized  when  it  is  associated  with  other  ulcers, 
which  may,  or  may  not,  resemble  the  ordinary  type  of  chancroid.  In 
pri\ate  practice,  I  have  seen  only  a  single  case  of  this  kind.  I*hagedenic 
chancroid  is  to  be  differentiated  by  its  large  size,  the  rapidity  of  its 
extent,  and  the  fact  that  it  is  often  indurated.  Probably  due  to  mixed 
infection,  the  phagedenic  chancroid  does  not  reproduce  a  sore  of  its  kind 
when  inoculations  are  made  from  its  secretion,  but,  instead,  gives  rise 
to  a  simple  chancroid.  The  mixed  chancre,  which  owes  its  origin  to  a 
double  mfection  by  the  bacillus  of  Ducrey  and  the  Spirocheta  pallida, 
presents  many  different  aspects.  Usually,  it  first  shows  the  characteristics 
of  one  or  the  other  lesion.  Perhaps  the  chancroid  itself  may  be  healed  so 
that  induration  will  manifest  itself  in  the  scar  rather  than  in  the  ulcer  itself; 
or  it  may  be  that  the  iJcer  will  not  respond  to  treatment  and  gradually 
assumes  characteristics  of  a  s}T)hilitic  sore.  Often  it  will  be  necessary 
to  resort  to  laboratory  methods  to  make  a  diagnosis  in  these  mixed  in- 
fections. It  is  ijnportant  to  remember  that  there  is  ahnost  invariably 
an  association  of  such  organisms  as  the  staphylococcus,  the  strepto- 
coccus, the  Bacillus  coli  communis  with  the  specific  microorganisms 
of  chancroid,  and,  in  fact,  they  may  so  dominate  the  field  that  the 
latter  cannot  be  found.  This  is  es{)ecially  likely  to  ha])])en,  in  cases 
tliat  have  lasted  for  some  time.  The  ap])licatioii  of  chemicals  may 
also  make  it  ijnjjossible  to  find  the  sinrochete.  The  s])ecific  bacillus 
takes  the  basic  aniline  dyes,  although  the  central  j^art  remains  un- 
stained.   It  is  also  Gram-negative.    The  bacillus  of  Ducrey  is  a  large 
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bacillus  measuring  from  1.5  to  2  mm.  and  being  about  0.5  mm.  wide. 
Its  extremities  are  rounded,  and  it  is  so  indented  or  notched  on  the 
sides  as  to  give  it  the  appearance  of  the  figure  8.  It  usually  occurs  in 
chains.  It  grows  well  upon  blood  serum,  and  will  also  grow  in  plain 
rabbit  serum,  but  in  the  latter  mediimi  it  soon  loses  its  vitality.  When 
cultured  upon  blood-sermn-agar  it  retains  its  vitality  for  from  eleven  to 
fifteen  days,  as  has  been  proved  by  human  inoculation  experiments.  Its 
virulence  is  destroyed  by  heat  at  a  temperature  of  42°  C. 

Jambon  and  Tzanck  advise  that  the  lesions  be  thoroughly  painted 
with  tincture  of  iodine  and  then  covered  with  an  aseptic  dressing  for  a 
niunber  of  hours  before  cultures  are  taken,  believing  that  by  this  method 
it  is  possible  to  destroy  or  inhibit  the  growth  of  associated  microorganisms. 

With  regard  to  inocidation,  experiments  upon  such  animals  as  the  rat, 
the  guinea-pig  and  the  rabbit  have  failed,  although  the  monkey  is  sus- 
ceptible to  the  virus  of  this  microorganism.  LeSourd  also  obtained  a 
positive  reaction  by  inoculating  the  free  border  of  the  eyelid  of  the 
macacus,  or  dog-faced  baboon.  Auto-inoculation  is  readily  effected  and 
in  doubtful  cases  is  considered  a  valuable  diagnostic  method.  Jambon 
and  Tzanck  inoculate  over  the  deltoid  region  in  the  same  manner  that 
one  vaccinates  against  smallpox,  protecting  the  site  of  the  inoculation 
with  a  shield  or  watch-glass.  The  success  of  the  inoculation  can  be  deter- 
mined at  the  end  of  tw^enty-four  hours,  and  after  two  or  three  days  the 
lesion  will  have  the  characteristic  appearance  of  a  chancroid.  They 
advise,  however,  that  tjie  arm  be  examined  up  to  the  fifth  or  sixth  day 
if  t\T)ical  objective  symptoms  do  not  appear  at  the  end  of  the  usual 
time.  A  sore  so  produced  can  be  readily  destroyed  with  the  cautery 
point. 

The  object  of  treatment  is  to  destroy  the  specific  virus  as  rapidly  as 
possible  without  injuring  the  reparative  powers  of  the  tissues,  and  also 
to  prevent  inoculation  of  contiguous  parts.  Any  application  which 
causes  induration  of  the  base  of  the  sore  must  be  avoided,  lest  such 
an  alteration  in  its  appearance  lead  some  other  surgeon,  who  sees  it 
later,  to  mistake  it  for  a  syphilitic  lesion.  Our  own  military  surgeons 
should  be  careful  to  follow  this  advice,  for,  with  the  present  exten- 
sive movement  of  troops,  the  soldiers  are  likely  to  come  under  the  care 
of  several  medical  officers  within  a  short  period  of  time.  Surgical 
removal,  physical  agents,  particularly  heat  and  chemicals,  both  strong 
and  mild,  are  carefully  considered  by  the  authors.  The  first-named  is 
considered  applicable  only  to  small  chancroids  situated  in  the  coronary 
sulcus.  The  authors  have  resorted  to  it  a  nmnber  of  times,  using  a 
local  anesthetic.  They  pass  a  needle  carrying  a  piece  of  silkworm  gut 
in  such  a  manner  that  the  little  wound  made  b}'  shaving  off  the  ulcer 
can  be  closed  longitudinally.  Circumcision  in  cases  in  which  the  border 
of  the  prepuce  is  covered  by  multiple  ulcers  has  also  been  resorted  to, 
the  sores  having  first  been  destroyed  with  the  cautery.  Dorsal  incision 
of  the  prepuce  to  expose  sores  underneath  may  also  be  required.  They 
think  that  sores  due  to  inoculation  of  the  margin  of  the  wound  thus 
made  heal  more  readily  than  the  original  ulcers  themselves.  This  view 
is  not  in  accord  with  the  experience  of  the  reviewer. 
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The  various  measures  by  which  heat  can  be  used  are  discussed,  such 
as  the  maintenance  of  heat  in  compresses  by  a  stream  of  hot  water  flow- 
ing through  a  small  spiral  tube  of  lead,  the  thermocautery,  diathermy, 
and  hot  air. 

Weak  antiseptics  are  given  preference  over  the  chemical  caustics;  and 
of  the  former  the  authors  are  forced  to  admit,  in  common  with  many 
others  who  have  tried  various  substances,  that  despite  its  bad  odor, 
iodoform  still  holds  the  position  of  honor. 

Salicylic  acid,  camphor  and  resorcin  are  all  considered  useful  in  lesions 
which  become  slirggish  after  the  specific  poison  has  apparently  been 
destroyed.  Scarlet  red  is  particularly  recommended  in  extensive  ulcers 
of  the  glans  and  coronary  sulcus. 

With  regard  to  sterilization  of  the  sores,  either  by  heat  or  by  chemicals, 
it  is  ])ointed  out  that  while  the  application  should  be  as  radical  as  pos- 
sible it  should  not  l)e  repeated  unless  the  condition  of  the  margins  shows 
that  the  specific  organisms  have  not  been  destroyed;  that  is  to  say,  if 
the  ulcer  continues  to  secrete  fluid  and  presents  the  characteristic  worm- 
eaten  appearance  at  its  borders.  Some  cases  seen  early  have  yielded  to 
a  single  cauterization  followed  by  an  antiseptic  irrigation  and  an  iodo- 
form dressing.  Hot  antiseptic  irrigations  given  through  a  long-pointed 
cannula  have  been  found  beneficial  in  cases  of  phimosis  in  which  it  is  not 
deemed  advisable  to  slit  the  foreskin  without  first  resorting  to  milder 
measures. 

No  mention  is  made  of  the  use  of  fuming  bromine  ui  cases  of  rebellious 
phagedena.  It  seems  only  reasonable  to  assume  that  the  authors  are 
unfamiliar  with  the  results  obtained  in  the  late  Civil  War  by  this  power- 
ful chemical.  It  would  also  seem  that  they  are  not  familiar  with  the  value 
of  tartrate  of  iron  administered  internally.  The  use  of  the  latter,  while 
wholly  empirical,  nevertheless  gives  results,  and  I  heartily  recommend 
that  it  be  tried,  together  with  cauterization  by  bromine,  in  persistent 
forms  of  phagedena  involving  the  genitals,  the  groin,  and  even  the 
abdominal  wall  which  have  resisted  other  measures.  The  author  recom- 
mends a  somewhat  novel  method  for  opening  and  draining  buboes.  It 
consists  in  passing  a  large  needle  from  one  extremity  of  the  swelling  to 
the  other  and  then  leaving  in  place  two  large  strands  of  silkworm  gut 
carried  through  by  the  needle.  The  strands  are  tied  over  a  gauze  com- 
press. They  have  found  that  suflficient  drainage  can  be  obtained  by 
this  method  and  state  that  the  bubo  may  be  cured  in  less  than  a  week. 
The  only  cases  in  which  it  failed  were  those  of  some  African  laborers 
who  had  the  habit  of  frequently  taking  ofl"  the  dressings  to  inspect  the 
wounds,  and  constantly  reinfected  themselves  in  the  region  of  the  bubo 
by  carrying  the  secretion  from  their  chancroids  there.  While  I  would 
not  question  the  statements  made  by  the  authors  with  regard  to  this 
method,  I  feel  that  I  should  give  preference  to  evaucation  by  a  free 
incision  made  when  the  bubo  had  undergone  fluctuation. 

Eugene  II.  Eastman,'"  of  Chicago,  has  successfully  treated  a  case  of 
rebellious  chancroid  ^\i1ll  dichloramine-T,  using  it  first  in  a  5  per  cent. 
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solution,  then  after  one  week  increasing  it  to  7|  per  cent,  and  finally  at 
the  end  of  four  weeks  bringing  its  strength  up  to  10  per  cent.  The 
method  of  application  was  simple.  The  ulcer  was  first  cleansed  and 
dried,  and  then  packed  with  cotton.  The  solution  was  droj)ped  upon 
the  cotton  with  a  pipette.  Cold  cream  was  applied  to  the  area  ad- 
jacent to  the  sore  in  order  to  prevent  any  escape  of  the  solution 
on  to  healthy  parts.  A  fresh  dressing  of  this  kind  was  applied  every 
twelve  hours.  At  the  end  of  the  first  week  there  was  some  improvement, 
and  at  the  end  of  four  weeks  the  sore  was  about  half  healed.  It  was  at 
this  time  that  the  strength  of  the  solution  was  increased  to  10  per  cent. 
Four  weeks  thereafter  the  lesion  was  completely  healed.  The  author 
states  that  at  no  time  did  the  patient  experience  any  discomfort  from 
the  treatment  and  that  he  was  able  to  continue  his  work. 

This  case  was  a  very  rebellious  one,  the  patient  having  been  under 
treatment  for  five  months  before  he  came  under  P^astman's  care.  A 
diagnosis  of  syphilis  had  been  made  and  the  patient  treated  for  that  dis- 
ease. In  fact,  Eastman  at  first  made  a  mistake  in  diagnosis,  which  he 
corrected  after  demonstrating  the  presence  of  the  bacillus  of  Ducrey 
and  the  absence  of  the  Spirocheta  pallida  in  smears  obtained  from  the 
sore.  It  seems  to  me  that  the  lesion  had  been  rendered  sluggish  by  the 
injudicious  application  of  caustics,  which  led  to  its  being  mistaken  for 
a  syphilitic  sore. 

Catheterization  of  the  Ejaculatory  Ducts.  Wolbarst,*^  of  New  York, 
speaks  highly  of  this  procedure  in  the  treatment  of  chronic  inflammation 
of  the  seminal  vesicles,  inasmuch  as  he  has  found  that  the  reestablish- 
ment  of  the  lumen  of  the  ducts  enables  the  surgeon  to  bring  about  a 
cure  by  massage  in  cases  which  otherwise  would  probably  have  to  be 
subjected  to  operation.  He  states  that  his  own  experience  confirms  that 
of  Luys,  who  found  that  a  catheter  inserted  into  the  ejaculatory  duct 
will  always  pass  to  the  seminal  vesicle  and  never  into  the  vas  deferens. 
Thus,  in  cases  in  which  little  or  no  secretion  was  forced  out  into  the 
bladder  by  stripping  the  vesicles  before  the  ducts  had  been  dilated,  a 
copious  secretion  containing  plugs  of  pus  and  tissue  debris  was  easily 
expressed  from  the  vesicles  after  the  ducts  had  been  catheterized.  The 
difference  in  the  urine  voided  after  these  two  procedures  is  very  striking. 

The  most  common  symptoms  which  follow  narrowing  or  occlusion  of 
the  duct  are  a  sense  of  fulness  in  the  perineum,  a  feeling  of  tension  in 
the  rectum  and  sharp  pain  following  coitus.  The  last  named  is  sometimes 
felt  at  the  moment  of  ejaculation  and  constitutes  the  so-called  spermatic 
colic.  Congestion  also  results  from  chronic  retention  within  the  vesicle. 
These  symptoms  have  been  gradually  relieved  by  the  procedures  which 
the  author  discusses. 

According  to  Wolbarst,  another  important  indication  for  catheteriza- 
tion of  the  ejaculatory  ducts  is  found  in  connection  with  the  treatment  of 
spermatocystitis  by  means  of  injections  into  the  vas  deferens.  W  hen  per- 
forming this  little  operation,  he  states  that  he  has  sometimes  noticed  that 
the  solution  injected  into  the  vas  does  not  enter  the  bladder  because  there 
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is  an  obstruction  at  some  point  either  in  the  vas  itself  or  in  the  ejacula- 
tory  duct.  In  some  such  cases  he  has  been  able  to  pass  a  filiform  catheter 
into  the  vas  for  a  distance  of  12  to  14  inches,  thus  apparently  proving 
that  the  lumen  of  the  latter  structure  has  not  been  occluded.  In  such 
cases  dilatation  of  the  ejaculatory  duct  prior  to  the  injection  into  the 
vas  deferens  had  enabled  him  to  recover  the  injected  fluid  in  the  urine. 
In  a  case  of  azoospermia  without  any  history  or  evidence  of  double 
ej)ididymitis,  Wolbarst  found  a  distinct  atresia  of  both  ejaculatory 
ducts.  The  ])atient  had  had  several  attacks  of  gonorrhea.  The  vas 
deferens  on  both  sides  was  not  occluded,  but,  notwithstanding  their 
patency,  fluid  injected  into  them  was  not  recovered  in  the  urine.  This 
condition  was  readily  overcome  by  the  introduction  of  filiform  bougies 
into  the  ejaculatory  ducts  and,  moreover,  spermatozoa  were  afterward 
found  in  the  seminal  fluid. 

The  technic  of  the  procedure,  according  to  the  author,  is  not  as  diffi- 
cult as  one  might  expect,  although  considerable  patience,  as  well  as 
practice,  is  required  to  master  it.  Any  posterior  urethroscope  which 
enables  the  operator  to  see  the  openings  of  the  ducts  plainly  and 
to  penetrate  them  with  fine  dilators  can  be  used.  He  has  found  a 
simple  Luys  tube  more  satisfactory  than  any  of  the  more  complicated 
instruments,  although  he  finds  it  desirable  to  locate  the  orifices  of  the 
ducts  with  an  indirect  urethroscope  before  beginning  the  actual  treat- 
ment. For  dilatation,  he  uses  a  fine,  whalebone  filiform  which,  as  a 
rule,  can  be  passed  into  the  duct  for  a  distance  of  2  or  3  cm.  and  in  some 
cases  as  far  as  5  or  even  ()  cm.  As  soon  as  the  patient  feels  pain,  the 
introduction  is  stopped.  It  is  left  in  place  for  a  few  minutes,  then  with- 
drawn and  a  larger  one  inserted.  These  whalebone  instruments  the 
author  considers  superior  to  the  metal  ones  which  Luys  recommends. 
If  the  opening  of  the  duct  is  too  small  to  admit  the  finest  filiform,  it  is 
cut  with  a  very  small,  sharp  knife-blade  attached  to  a  metal  shaft. 
Dilatation  is  immediately  followed  by  a  vigorous  massage  or  stripping 
of  the  seminal  vesicle.  In  conclusion,  the  author  expresses  the  opinion 
that  this  procedure  should  be  tried  in  every  case  of  chronic  spermato- 
cystitis  before  a  radical  operation  is  resorted  to. 

MISCELLANEOUS. 

Keratodermia  Blenorrhagica.  The  subject  of  keratoderniia  blenor- 
rhagica  was  discussed  in  this  review  some  years  ago.  Since  that  time 
a  few  cases  have  been  reported,  and,  in  lOlC),  (iraham  Little  was  able  to 
collect  38  cases  from  the  literature.  During  the  last  year.  raj>tain 
Crawford  Lundie,'-  of  the  British  Army,  has  reported  2  cases,  and  also 
refers  to  (lougerot  and  Clara  who  reported  2  cases  in  1917. 

Captain  Lundie's  first  patient  was  a  man,  aged  thirty  years,  who  had 
liad  an  acute  gonorrhea  for  eleven  days  at  the  time  he  came  under  obscr- 
Nation.  The  da>'  after  admission  he  developed  a  swelling  of  the  left  ankle, 
;i  circnnistance  which  would  indicate  that  he  had  a  systemic  infection. 
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He  was  given  a  sensitized  gonococcus  vaccine  which  brought  about  con- 
siderable imi)rovement  in  his  condition,  although  he  constantly  com- 
plained of  soreness  in  the  muscles.  Seventeen  days  after  admission,  a 
lesion  resembling  a  condyloma  was  noticed  on  his  penis,  but  it  disap- 
peared within  a  few  hours,  only  to  be  followed  on  the  next  day  by 
typkal  lesions  of  keratodermia  on  the  feet.  On  the  advice  of  a  consult- 
ant, the  vaccine  was  discontinued.  The  ankle  swelled  also  after  a  few 
days  and  aspiration  was  performed,  although  the  fluid  withdrawn  seemed 
to  come  from  the  tissues  rather  than  from  the  joint  itself.  A  few  days 
later  it  was  noticed  that  the  knee  was  swollen,  so  3.5  c.c.  of  vaccine  were 
given.  This  treatment  was  repeated  at  intervals  of  a  few  days.  Later, 
fluid  obtained  from  the  knee-joint  gave  a  positive  culture  of  gonococci, 
but  the  strain  could  not  be  established,  so  that  an  autogenous  vaccine 
was  not  obtained.  In  the  meantime  the  keratosis  had  extended  up  the 
legs,  and  later  appeared  on  the  hands,  arms  and  penis.    The  secretion  of 


Fig.  10 


the  prostate  showed  a  diphtheroid  bacillus,  and,  upon  advice  of  Captain 
Haworth,  a  bacteriologist,  the  patient  was  given  a  vaccine  containing 
gonococci,  diphtheroid  bacilli  and  staphylococci.  This  was  given  at 
intervals  of  five  or  six  days.  A  nourishing  diet,  with  tonics,  was  pre- 
scribed, the  patient  being  out  in  the  air  when  the  weather  permitted. 
He  improved  slowly  and  later  was  given  another  sensitized  gonococcus 
vaccine.  At  the  end  of  three  months  his  condition  was  such  that  he 
was  sent  home  to  England,  although  the  keratosis  was  still  present. 

The  other  case  was  that  of  a  patient  who  entered  the  hospital  for  an 
eft'usion  in  the  right  knee,  and  who  de\'eloped  swelling  of  the  ankle  while 
he  was  under  treatment  for  the  former  condition.  The  keratosis  devel- 
oped on  his  ankle.  He  reacted  favorably  to  sensitized  vaccines.  This 
patient  was  not  very  ill  at  any  time.  He  denied  having  had  gonorrhea, 
but  his  i)rostate  showed  evidences  of  chronic  inflannnation,  and  his 
arthritis,  as  well  as  the  skin  lesions,  were  very  characteristic  of  Xeis- 
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serian  infection.  The  accompanying  illustration  shows  the  condition 
present  in  one  of  Captain  Lunelle's  patients. 

Little  states  that  the  lesion  begins  as  a  small  conical  protuberance  of 
pinkish  color  which  is  hard  to  the  touch  and  is  painless.  As  it  develops, 
the  center  becomes  brownish,  although  a  pink  circle  persists  around  the 
base.  Finally,  the  central  cone  assumes  the  appearance  of  a  vesicle,  but 
when  it  is  opened  no  fluid  exudes,  there  being  inside  only  a  pasty  mass 
composed  of  epithelium.  In  the  later  stages  this  cone-like  portion  drys 
u])  and  the  pink  circle  around  the  periphery  turns  white.  Xo  permanent 
scar  is  left. 

It  is  interesting  to  note  that  in  the  majority  of  cases  these  skin  lesions 
develop  in  patients  who  have  joint  involvement  and  who  also  not  un- 
commonly suffer  from  cachexia.  The  gonococcus  apparently  cannot  be 
obtained  from  the  lesions. 

As  to  treatment,  the  essential  thing  is  to  cure  the  gonorrhea.  Little 
states  that  nearly  all  the  authors  who  have  reported  cases  advise  the 
use  of  vaccines.  With  the  exception  of  Gougerot  and  Clara,  who  found 
resorcin  apparently  beneficial,  the  authors  consulted  do  not  advise  any 
local  applications  to  the  skin  lesions. 

Gonorrheal  Complement-fixation  Test.  Gradwohl^  describes  a  new 
method  of  performing  the  gonorrheal  complement-fixation  test,  which, 
in  his  hands,  yields  about  56  per  cent,  more  positive  results  than  the 
older  method.  The  principal  difference  of  this  test  from  the  older  one 
is  that  unlieated  serum  is  employed,  i.  e.,  the  serum  is  not  inactivated. 
The  exact  amount  of  amboceptor  hemolytic  against  sheeps'  red  blood 
cells  is  determined  for  each  serum. 

Full  directions  for  making  the  polyvalent  antigen  are  given. 

The  test  is  performed  as  follows:  14  test-tubes  are  placed  in  a  test- 
tube  rack.  The  first  10  test-tubes  are  used  to  determine  the  hemolytic 
index  of  the  patient's  blood  serums,  the  last  four  are  used  for  the  actual 
test.  0.1  cm.  of  the  patient's  serum  is  placed  in  each  of  the  first  10 
tubes.  To  this  is  added  1  cm.  of  normal  salt  solution  in  the  first  tube, 
0.9  cm.  in  the  second  tube,  and  amounts  decreasing  0.1  cm.  for  each 
successive  tube  of  the  first  10.  Fresh  5  per  cent,  suspension  of  sheep's 
red  cells  are  now  added  to  the  tubes,  0.1  cm.  to  the  first  tube,  and 
amounts  iucrciising  0.1  cm.  for  each  successive  tul)e. 

Into  tube  munber  11  is  placed  0.1  cm.  of  a  diluted  antigen-determined 
titration.  0.15  cm.  of  the  diluted  antigen  is  placed  into  the  next  tube, 
0.2  cm.  into  the  next  tube,  0.2  cm.  into  the  next,  and  none  into  the 
last  tube  which  is  the  serum  control  tube.  The  amount  of  fluid  in  all 
th(>  last  four  tubes  is  made  up  to  0.8  cm.  with  normal  saline  solution. 
The  tul)es  are  agitated  and  with  the  first  10  tubes  are  ])laced  in  the 
water-bath  for  one-half  hour. 

At  the  end  of  this  time  the  first  ten  tubes  are  observed  for  "hemolytic 
index,"  that  is,  the  munber  of  the  last  tube  that  shows  complete  hemo- 
lysis of  the  sheep's  corj)uscles  is  regarded  as  the  number  of  the  hemolytic 
index.    If  the  index  is  between  1  and  4  (inclusive)  0.1  cm.  of  the  sheep's 
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blood  suspension  is  added  to  each  of  the  last  four  tubes;  if  the  index  is 
between  5  and  7  (inclusive),  0.15  cm.  is  added;  if  between  8  and  10, 
0.2  cm.  is  added;  if  over  10,  the  hemolytic  index  is  determined  with 
increased  quantities  of  sheep's  red  corpuscles  (10  new  tubes  being  used). 
If  then  the  index  is  found  to  be  11  or  12,  0.25  cm.  of  the  blood  suspen- 
sion is  added  to  the  original  tubes,  11,  12,  13,  and  14;  if  between  15 
and  18  (inclusive),  0.3  cm.  is  added;  if  between  18  and  20  (inclusive), 
0.35  cm.  The  author  regards  the  test  as  having  doubtful  value,  if  the 
patient's  serum  has  an  index  of  only  1 ;  otherwise  he  considers  it^  of 
absolute  value.  The  reaction  is  read  as  is  the  Wassermann  reaction 
for  syphilis,  i.  e.,  inhibition  or  non-inliibition  of  hemolysis. 

The  author  regards  a  positive  test  as  a  sign  of  active  gonorrhea.  In 
one  case  that  showed  a  positive  reaction,  pus  was  found  in  the  prostate 
gland  in  spite  of  the  fact  that  the  patient  claimed  clinical  cure  of  his 
urethritis.  A  man  with  purulent  epididymitis  who  had  yielded  a  posi- 
tive reaction  by  Gradwohl's  method,  but  a  negative  reaction  by  an  older 
method,  showed  a  negative  reaction  by  both  methods  thirty  days  after 
the  epidid\Tnis  had  been  removed.  Twenty-five  candidates  for  matri- 
mony who  had  been  pronounced  clinically  cured,  gave  negative  results 
by  Gradwohl's  method. 

In  males  the  test  was  found  applicable  to  cases  of  acute  anterior 
urethritis,  acute  anteroposterior  urethritis,  epididymitis,  prostatitis, 
seminal  vesiculitis,  and  infections  of  the  bladder,  joints,  and  con- 
junctival mucosa.  The  reaction  is  seldom  seen  before  the  third  week  of 
infection  in  the  so-called  uncomplicated  cases  of  gonorrheal  urethritis. 

In  females  the  test  is  of  value  m  cases  of  acute  gonorrheal  vaginitis, 
urethritis,  Bartholin  gland  abscess,  endocervicitis,  ascending  gonorrhea, 
metritis  and  salpingitis.  The  test  is  even  more  important  in  the  female 
than  in  the  male,  for  the  Gram  stain  may  fail  to  distinguish  the  gono- 
coccus  from  the  micrococcus  catarrhalis.  The  multitude  of  vaginal 
flora  also  render  bacteriological  investigation  in  the  female  difficult,  and 
cause  greater  technical  difficulties  in  the  cultivation  of  the  gonococcus. 

Operations  for  Undescended  Testicle.  John  \\.  Caulk"*"  furnishes  a 
review  of  the  recent  literature  of  the  treatment  of  undescended  testicle, 
and  adds  a  procedure  that  he  has  found  useful  in  the  performing  of 
Bevan's  operation  with  attempt  to  preserve  the  vessels  of  the  cord. 

Caulk  remarks  that  most  authors  consider  eight  to  twelve  years  the 
most  favorable  age  for  operation  on  undescended  testicle,  but  that 
others,  however,  prefer  to  wait  mitil  puberty.  The  ()i)eration  achieves 
a  good  cosmetic  result,  and  the  testicle  in  the  scrotum  is  kept  from 
harmful  influences,  such  as  the  pressure  of  a  truss.  He  states  that  .the 
abnormality  is  rather  frequent  in  adult  life  as  is  showji  in  the  recruiting 
of  troops. 

Among  the  authors  quoted  m  his  review  of  the  literature  is  Eisen- 
drath,*^  who  reports  28  cases  in  which  a  modified  Bevan  operation  was 
done.'  Eisendrath  calls  attention  to  the  necessity  of  thoroughly  separat- 
ing the  vessel  groups  of  the  cord  from  each  other  and  from  the  sac 
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(he  does  not  cut  the  vessels;  the  remnants  of  the  sac,  which  have  been 
ligated  distally,  are  united  about  the  testicle). 

Wolfer^  frees  the  cord,  separates  the  vas  from  the  rest  of  the  struc- 
tures, exposes  the  deep  epigastric  vessels  and  brings  the  testicle  do\Mi 
behind  them.    The  wound  is  closed  as  in  the  Davison  operation. 

Mixter^^  does  a  modified  Bevan  operation  in  which  he  transposes  the 
internal  ring  down  to  the  deep  epigastric  vessels. 

Keyes  and  McKenzie''*  report  on  42  testicles  in  which  a  Bevan  opera- 
tion was  done  with  88  per  cent,  good  results  and  no  mortality.  Recently, 
they  do  a  modified  Bevan  operation  in  which  the  vessels  are,  if  possible, 
not  ligated.  If  the  vas  is  too  short,  they  suggest  transposing  it  to  the 
inner  side  of  the  deep  epigastric  vessels.  The  testicle  is  sutured  to  the 
bottom  of  the  scrotum. 

Thompson ''^  has  had  2  successful  cases  in  which  he  strengthened  the 
tissue  of  the  scrotum  by  transplanting  into  the  scrotal  incision  an  ellip- 
tical island  of  skin  and  subcutaneous  tissue  taken  from  near  the  middle 
third  of  a  long  incision  extending  from  the  anterior  superior  spine  of  the 
ilium  to  the  scrotum. 

In  the  Bevan  operation  Caulk  states  that  the  majority  of  testicles 
may  be  brought  down  completely  without  ligation  of  the  vessels.  He 
regards  as  the  reason  why  the  testicle  cannot  be  brought  down,  not 
the  fact  that  the  cord  is  too  short,  but  that  the  fascias  of  the  cord  are 
too  taut. 

Hence,  after  the  sac  has  been  carefully  freed  and  ligated  according  to 
the  Bevan  technic,  Caulk  holds  the  testicle  up  and  pulls  the  cord  taut, 
gradually  swinguig  it  around  a  circle  with  its  center  at  the  internal  ring. 
As  each  taut  bajid  of  fascia  is  seen,  it  is  nicked  at  the  internal  ring. 
The  testicle  can  thus  be  brought  down  to  the  bottom  of  the  serotimi, 
or  even  farther,  without  cutting  a  vessel.  The  vas  can  be  lengthened 
by  drawing  it  taut  at  the  internal  ring  and  making  a  blunt  separation 
with  the  finger.  If  the  operator  so  wishes,  the  fascias  of  the  cord  can 
be  fastened  at  different  levels  along  the  canal,  so  that  the  cord  can  be 
held  taut  without  too  much  tension  on  any  one  i)art. 

Syphilis  of  the  Epididymis.  Lisser  and  Ilinman^"  report,  with  a  bibli- 
ography, a  case  of  sy])hilis  of  the  epiflidymis  without  any  involvement 
of  the  testicle.  They  consider  the  condition  as  rare,  but  as  often  over- 
looked. They  give  especial  credit  to  the  thesis  of  Micheel,^'  to  which 
they  are  indebted  for  histological  and  semilogical  data.  IMicheel  dis- 
tinguishes two  clinical  types;  an  acute  ])aiiiful  type  and  a  more  chronic, 
slow,  pandess  type. 

In  the  case  in  ciuestion,  a  man  aged  forty-seveji  years,  the  pauiful 
swelling  of  the  epididymis  began  nine  years  after  the  chancre.  The 
report  on  first  local  examination  was  as  follows:  "The  left  epididymis 
is  eidargcd  throughout,  hard  and  elastic,  but  not  particularly  nodular. 

"^^  Sur^j.,   (iynco.  and  Ol)st.,   March,    19J5. 

■"  Boston  Med.  and  Surf;;.  Jour.,  Xovemher,  1917. 

***  Jour,  of  tho  Ami.  Med.  Assn.,  February,  1917. 

^'  Lancet,  Mav,  1914. 

'0  Am.  Jour.  Sviih.,  July,  1918. 

6'  Micheel,  Rostock,  19 U). 
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The  vas  is  thickened,  but  not  nodular.  The  testicle  is  in  contrast  small 
possibly  slightl>'  enlarged."  A  little  more  than  two  months  later,  after 
antiluetic  treatment,  we  have  the  following  report:  "The  tumor  of  the 
left  side  of  the  scrotum  has  practically  disappeared,  no  marked  tender- 
ness on  palpation,  epididymis  is  small,  the  globus  major  being  still 
somewhat  tliickened,  otherwise  it  is  elastic  throughout.  The  vas  is 
somewhat  thickened,  but  not  nearly  so  much  as  when  seen  in  October. 
The  testicle  is  smooth,  elastic  and  quite  normal." 

The  report  more  than  two  years  later  is  as  follows:  "There  is  no 
enlargement  of  epididymis,  vas  or  testicle.  Contents  of  scrotal  sac  feel 
negative.  The  patient's  blood  and  spinal  fluid  were  those  of  a  luetic. 
Other  signs  of  syphilis  were  present,  especially  on  the  part  of  the  nervous 
svstem." 
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SURGERY  OF  THE  EXTREMITIES,  SHOCK, 
ANESTHESIA,  INFECTIONS,  FRACTURES 
AND  DISLOCATIONS,  AND  TUMORS. 

By  JOSEPH  C.  BLOODGOOD,  M.D. 

Historical.  Sir  Berkeley  INIoynihan^  gives  a  historical  review  of  the 
institutes  of  surgery.  In  conclusion,  he  asks  this  question:  "What  has 
been  (lermany's  part  in  the  progress  of  modern  surgery?"  Sir  Berke- 
ley's answer  is  that  Germany's  part  has  been  the  same  in  surgery  as 
in  other  sciences.  In  his  opinion,  the  fundamental  discoveries  in  science 
have  originated  in  England,  France  and  Italy.  This  is  a  quotation  from 
Dugald  Clark.  The  German  mind  is  lacking  in  capacity  for  original 
thought.  The  German  mind  collects;  it  is  avaricious,  industrious  and 
methodical.  German  literature  rarely  recognizes,  in  reference,  the  pub- 
lications of  other  countries. 

In  the  introduction,  one  gets  the  impression  that  Sir  Berkeley  came 
to  this  conclusion  before  the  war,  perhaps  five  years  ago.  He  writes  that 
it  came  to  him  with  dramatic  suddenness.  He  had  been  a  student  in 
Germany  and  was  familiar  with  German  literature,  yet  apparently  he 
had  accepted  the  former  common  view  of  German  supremacy  in  original 
contributions  to  the  progress  of  surgery. 

In  these  numbers  of  Progressive  Medicine  since  1899,  I  have  con- 
stantly referred  to  various  historical  facts.  These  facts  have  become  of 
added  interest  since  the  experience  of  this  war  and  have  shown  that  to 
a  large  extent  the  difficulties  of  wound  treatment  were  anticipated,  and 
the  basic  principles  of  wound  treatment  were  developed  by  our  fore- 
fathers. 

In  This  War  the  one  innovation  seems  to  be  the  primary  excision  in 
the  stage  of  contamination  and  the  primary  closure.  So  far  as  I  can 
recollect,  this  was  never  practised  before.  The  immediate  suture  of 
incised  lacerated  wounds  is  by  no  means  new.  All  siu'geons  have  known 
that  in  some  accidental  wounds  hemorrhage  can  be  checked  and  the 
wounds  closed.  I  have  mnnerous  pictures  of  such  cases  in  the  surgical 
pathological  laboratory  of  the  Johns  Hopkins  Hospital.  In  one,  the 
woimd  extended  obliquely  across  the  back  from  the  tip  of  the  left 
acromial  process  to  the  right  rib.  It  divided  the  muscles  to  the  scai)ula, 
vertebrje  and  rib.  It  was  a  clean  cut  with  a  razor  by  a  colored  man  on  a 
colored  man.  The  wound  was  as  deep  as  the  thickness  of  the  calf  of 
an  ordinary  man's  leg.  It  was  sutured  by  through-and-tlirough  silk- 
worm gut  and  silver  wire  and  healed  per  primaui. 

The  second  example  is  one  of  primary  suture  of  an  incised  wound 

1  British  Medicine  in  War,  1914-1917. 
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from  the  angle  of  the  mouth  to  the  ear ;  the  third  the  primary  suture  of 
an  almost  complete  evulsion  of  the  scalp. 

In  accidental  injuries,  surgeons  have  trimmed  lacerated  tissue  and 
closed  the  wound. 

The  importance  of  removing  foreign  bodies  to  i)revent  infection  has 
long  been  known,  but  the  deliberate  resection  of  a  huge  gunshot  wound, 
removing  all  the  foreign  bodies  and  all  the  contused  and  devitalized 
tissue,  as  one  would  resect  a  malignant  tumor,  and  then  the  primary 
closure,  is  an  achievement  of  this  war. 

Surgeons  have  always  known  the  im])ortance  of  the  element  of  time 
between  the  infliction  of  a  wound  and  its  first  treatment,  but  never 
before  has  the  surgical  mind  been  so  concerned  with  the  detailed  study 
of  what  we  may  call  the  stage  of  contamination  and  the  stage  of  infec- 
tion, and  never  before  has  the  military  machine  attempted,  and  so  suc- 
cessfully solved,  the  proV)lem  of  bringing  the  wounded  soldier  in  contact 
with  a  skilled  operating  team  in  a  well-equipped  hospital  in  the  shortest 
space  of  time.  This  undoubtedly  has  been  made  possible  by  gasoline 
and  the  automobile,  and  by  the  fact  that  the  development  of  peace 
surgery  had  trained  and  educated  a  very  large  group  of  men  skilled  in 
surgery.  They  may  have  been  inexperienced  in  the  treatment  of  infected 
wounds,  but  when  the  treatment  of  choice,  in  fact  of  necessity,  was  the 
])rimary  excision  of  the  wound,  peace  experience  came  to  their  help. 

In  the  American  (^i\il  War,  a  number  of  surgeons  came  to  the  con- 
clusion that  when  amputation  was  indicated  for  a  gunshot  wound  of 
the  extremity,  it  was  safer  to  amputate  at  once  on  the  field  rather  than 
wait  for  a  later  amputation  in  the  hospital.  This  was  really  an  observa- 
tion along  the  line  of  the  primary  excision  of  the  wound.  These  surgeons 
also  found  tliat,  if  they  closed  the  am])utated  stump  when  the  oi>eration 
was  done  at  once  near  the  firing  line,  the  wounds  often  healed,  while  if 
closed  in  a  base  hospital  the  wounds  invariably  suppurated. 

The  open  treatment  of  wounds  was  well  imderstood  in  our  Civil  War, 
and  also  during  that  ])eriod  the  overhead  extension  frames  for  fractures 
were  devised.  When  this  was  revived  later,  it  was  called  the  Balkan 
frame,  and  in  the  beginning  of  this  war  the  Blake  frame.  A  wire  splint 
somewhat  similar  to  the  Thomas  splint  was  developed  in  the  Civil  War. 

The  non-interference  treatment  of  ])erforating  bullet  and  stab  wounds 
was  established  by  Ambrose  Pare  before  Lister.  In  the  war  of  1870, 
Lister  warned  the  (ierman  and  French  surgeons  not  to  ])robe  the  wound 
with  the  finger  but  to  simply  cover  it  with  a  bit  of  gauze  wet  in  carbolic 
acid.  The  aseptic  and  non-operative  treatment  of  bullet  wounds  was 
firmly  established  in  the  Franco-Prussiiin  War,  and  this  exi)erience  led 
many  military  surgeons  to  the  belief  that,  in  gunshot  wounds,  infection 
was  a  primary,  rather  than  a  secondary,  condition.  Xevertheless,  as  I 
have  frequently  mentioned,  von  R(^yherr  and  others,  from  their  experi- 
ence in  the  Russo-Jai)anese  War,  eonelnded  that  j)riinary  infection  was 
always  ])resent,  bnt  that  many  of  the  bullet  wonnds  healed  because  they 
were  small,  contained  no  foreign  bodies  except  the  bullet,  but  that  even 
with  wounds  of  this  character  in  certain  regions  infection  was  so  common 
that  they  advised  the  immediate  opening  of  the  wound.    This  was  espe- 
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cially  true  in  bullet  wounds  of  the  buttocks,  after  which  sas  gangrene 
was  frequent. 

The  immediate  operation  and  the  wide-open  wound,  or  the  immediate 
amputation  in  certain  cases  for  emphysematous  cellulitis,  or  gas  gan- 
grene, was  established  in  Pk(x;ressive  Medicine  in  1899,  and  we  got 
excellent  results  from  the  continuous  bath  treatment. 

The  majority  of  surgeons  were  not  prepared  for  the  proper  treatment 
of  wound  infection  in  this  war,  because,  in  their  civil  practice,  infected 
wounds,  especially  those  associated  with  fracture,  were  a  rare  occur- 
rence. They  were  not  familiar  with  the  accessible  literature  on  war 
surgery,  and  since  1900  few  surgeons  took  any  interest  in  surgical 
bacteriology.  The  necessity  of  equipping  the  casualty  clearing  station 
or  the  evacuation  hospital  not  only  with  a  trained  personnel,  but  with 
all  the  paraphernalia  of  a  modern  civil  hospital,  was  appreciated  by  only 
a  few  until  late  in  the  war. 

Naval  Surgery.  As  the  problems  are  somewhat  different,  it  seems  of 
interest  to  discuss  the  data  under  this  heading.  The  most  interesting 
review  I  find  collected  in  British  Medicine  in  the  War,  1914-1917  (page  15) . 

Surgeon's  Mate.  Surgeon-General  Sir  Arthur  ^lay,  in  his  intro- 
ductory remarks  on  "Medicine  and  the  Sea  Affair,"  mentions  the 
revi\'ed  old  type  of  medical  officer  called  the  surgeon's  mate.  These 
officers  were  medical  students  who  had  begun,  but  not  completed,  their 
clinical  work.  They  were  placed  in  charge  of  torpedo  boat  destroyers 
and  other  small  naval  vessels,  and  the  records  showed  that  they  per- 
formed splendid  service  in  the  first  treatment  of  the  wounded. 

Surgery.  This  subject  is  presented  by  Deputy  Surgeon-General 
Axford.  He  emphasizes  that  all  naval  units  were  well  equipped  with 
laboratories  for  bacteriological  and  other  forms  of  examinations.  In 
discussing  wound  treatment,  he  covers  practically  the  same  ground  that 
we  will  cover  under  this  general  heading.  On  the  whole,  naval  surgeons 
were  not  satisfied  with  ^Yright's  aseptic  treatment.  Naval  surgeons 
ashore  and  afloat  preferred  some  antiseptic.  They  record  good  results 
with  cresol  and  salicylic  acid.  Cresol  was  used  in  the  form  of  a  paste 
(20  per  cent,  in  lanoline  and  wax),  salicylic  acid  in  form  of  a  powder, 
equal  parts  with  boric  acid,  called  borsal.  In  some  wounds,  previous 
to  the  introduction  of  the  cresol  paste,  carbolic  acid  was  employed.  He 
also  mentions  a  green  spray  composed  of  equal  parts  of  a  2  per  cent, 
malachite  green  in  80  per  cent,  alcohol  and  water,  and  a  2  per  cent, 
perchloride  of  mercury  in  8  per  cent,  alcohol  and  water.  The  Carrel- 
Dakin  treatment  was  used  by  naval  surgeons  later  in  the  war.  They 
also  tried  the  bismuth-iofodorm-])araffin  paste,  especially  in  compound 
fractures,  and  he  mentions  Haslar's  four-way  drainage  rubber  staff. 

Naval  hospitals  and  hospital  ships  were  all  fully  equipped  with 
surgical  gymnasuuns  and  their  medico-mechanical  apparatus  for  the 
functional  treatment  of  bone,  muscle,  and  nerve  lesions. 

He  mentions  a  very  serviceable  hypodermic  syringe  designed  by  Sur- 
geon-General Wildey,  and  a  metal  tourniquet  designed  by  Haslar. 

The  Service  Afloat.  The  most  interesting  contribution  deals  with 
the  handling  and  care  of  the  wounded  aboard  the  ship.    As  tlu^  wounded 
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must  be  transported  from  small  compartments  uj)  and  down  narrow 
escapes  in  turrets  and  around  difficult  corners,  a  special  stretcher  is 
necessary.  The  Neil-Hobertson  stretcher  is  not  unlike  the  stretcher  in 
the  American  Navy  devised  by  Stokes,  except  the  pattern  was  of  wire 
while  this  is  of  canvas  and  bamboo. 

The  hospital  in  a  fighting  ship  is  called  a  sick  bay,  and,  as  the  space 
is  usually  cramped,  pro\ision  must  be  made  for  the  accommodation  of 
the  wounded  on  the  principle  of  tiers  of  bunks.  Schemes  of  this  kind 
are  ap])licable  for.the  small  space  in  first-aid  stations  in  the  army. 

According  to  Surgeon  Hill,  in  the  service  afloat,  amhrinc  is  used  in 
the  treatment  for  burns. 

The  majority  of  fighting  ships  are  supplied  with  dental  surgeons  and 
full  equipment,  and,  as  a  rule,  the  larger  modern  ships  ha\e  a  first-aid 
station  fore  and  aft,  in  well-protected  areas  and  placed  near  the  boilers 
so  that  they  will  be  well  heated. 

In  the  treatment  of  shock,  they  depend  chiefly  upon  mor])liine. 

During  action,  operations  are  rarely  performed,  and  after  the  action, 
if  possible,  the  men  are  evacuated  to  a  hospital  shij)  for  operation  and 
further  treatment. 

Ilospifal  Shii^s.  These  are  described  by  Fleet  Surgeon  Lomas,  and 
perhaps  the  most  interesting  feature  has  to  do  with  the  transportation 
of  the  wounded.  The  wounded  sailor  is  fixed  in  a  canvas  cot  and  hoisted 
from  the  small  boat  up  the  side  of  the  ship.  In  a  similar  way  he  is 
slung  aboard  the  deck,  carried  and  then  lowered  into  the  ward  below 
deck.  'J'he  disembarkation  ai)pears  less  perilous.  After  being  taken 
ashore  in  the  canvas  cot,  the  wounded  are  transported  in  the  same  cot 
in  an  ambulance  to  an  ambulance  train. 

In  fracture  cases,  where  it  is  desired  to  diminish  vibration,  a  special 
device  called  the  grijje  is  em})l()yed. 

It  would  ai)i)ear  from  this  revicnv  that  the  transportation  of  the 
wounded  from  shii)s  is,  on  the  whole,  a  less  difhcult  procedure  than  in 
warfare  on  land.  As  a  matter  of  fact,  preventive  medicine  and  hygiene 
and  the  ])hysical  care  of  the  personnel  are  the  great  ])roblems  for  the 
naval  medical  officer.  The  figures  of  those  wounded  in  the  British  Xavy 
have  just  been  published,  and  they  are  relatively  small.  Again  and 
again  my  colleagues  in  the  Medical  Corps  of  the  U.  S.  Na\y  have  made 
the  statement  that  after  a  modern  naval  battle  there  will  be  few  wounded, 
because  in  the  majority  of  instances  the  shijis  either  sink  or  escape,  and 
when  the  latter,  almost  scot-free.  The  figures  just  i)ublis]ied  in  the  New 
Y5rk  Times  prove  the  truth  of  this  statement.  The  great  majority  of 
casualties  are  deaths,  'i'he  re^•erse  is  true  of  the  army.  One  would  not, 
therefore,  exjiect  great  contributions  on  the  treatment  of  wounds  from 
naval  surgeons  in  this  war  But  in  the  problems  with  which  they  have 
had  to  deal  and  settle,  they  have  developed  the  greatest  efficiency.  In 
spite  of  cramped  quarters  above  and  under  w^ater,  the  health  of  the  sailors 
has  been  excellent  and  the  rate  of  disease  afloat  very  small.  When  they 
are  ashore  at  stations  or  in  training  camps,  the  ])roblems  are  the  same 
as  for  the  army.  The  \-enereal  ])roblem  is  a  sim])le  one  as  long  as  they 
are  aboard  the  shi}).    Ashore  it  is  the  same  as  for  the  army. 
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War  Literature.  In  the  December  iiimibers  of  Progressive  Medi- 
cine I  began  the  critical  review  of  military  surgery  in  1914,  and  this 
has  been  continued  in  each  December  number  ever  since. 

Practically  the  first  report  to  appear  in  medical  literature  is  by  a 
naval  ol)server,  Surgeon  A.  M.  Fountleroy,  U.  S.  Navy,  entitled  "  Report 
on  the  Medico-jMilitary  Aspects  of  the  European  War."  This  was 
pubHshed  by  the  Government  Printing  Office  in  1915,  and  is  the  best 
summary  of  the  sul^ject  up  to  that  date.  Carrel's  method  is  fully 
described. 

A  book  that  should  be  in  the  hands  of  every  miUtary  surgeon  was 
written  by  Colonel  Robert  Jones,  in  March,  1917.  Its  title  is:  Notes 
on  Alilitary  Orthopedics.  All  of  the  more  important  splints  are  pic- 
tured, and  almost  the  entire  orthopedic  problem  of  military  surgery  is 
concisely  described. 

In  my  opinion,  one  of  the  greatest  contributions  to  the  war  literature 
is  the  little  book  of  about  250  pages  written  by  Carrel  and  Dehelly, 
pubUshed  in  this  country  in  May,  1917.  The  French  translation  is  by 
Herbert  Child. 

There  is  a  second  book  on  the  Technic  of  the  Carrel  Method,  written 
by  Dumas  and  Carrel,  translated  by  Adrian  V.  S.  Lambert,  which 
appeared  in  November,  1917.  This  confines  itself  entirely  to  the  technic 
and  does  not  discuss,  as  Carrel  does,  the  underlying  principles  and  the 
development  of  the  method. 

A  series  of  War  Medical  Manuals  (pocket  edition  size)  has  been 
published  by  Lea  &  Febiger,  Philadelphia : 

No.  1.  Sanitation  for  Medical  Officers;  by  Edward  B.  Vedder,  M.D., 
Colonel,  Medical  Corps,  U.  S.  A. 

No.  2.  Notes  for  Army  Medical  Officers;  by  Lieut. -General,  T.  H. 
Goodwin,  R.  A.  M.  C;  with  an  introduction  by  Surgeon-General 
Wilham  C.  Gorgas,  U.  S.  A. 

No.  3.  Military  Ophthalmic  Surgery;  by  Lieut.-Col.  Allen  Green- 
wood, M.  C,  Lieut.-Col.  George  E.  de  Schweinitz,  M.  C,  and  Col. 
Walter  R.  Parker,  M.  C. 

No.  4.  Military  Orthopedic  Surgery;  by  the  Orthopedic  Council  of 
the  Surgeon-General's  Office. 

No.  5.  Lessons  from  the  Enemy:  How  Germany  Cares  for  Her  War- 
Disabled;  by  Major  J.  R.  McDill,  M.  R.  C,  U.  S.  A. 

No.  6.  Laboratory  Methods  of  the  United  States  Army;  compiled  by 
the  Division  of  Infectious  Diseases  and  Laboratories  of  the  Surgeon- 
General's  Office. 

No.  7.  Military  Surgery  of  the  Zone  of  the  Advance;  by  Major 
George  de  Tarnowsky,  M.  C,  U.  S.  A.,  A.  E.  F. 

No.  8.  Military  Surgery  of  the  Ear,  Nose  and  Throat;  by  Major 
Hanau  W.  Loeb,  M.  R.  C,  U.  S.  A. 

War  Manual  No.  2  was  written  by  Lieut. -General  Goodwin,  of  the 
British  Army  Medical  Corps,  and  is  entitled  Notes  for  Army  Medical 
Officers.  It  is  concise,  but  presents  the  subject  of  organization,  admm- 
istration  and  sanitation  in  a  most  interesting  manner.  I  know  of  no 
better  short  work  on  this  subject.     It  was  written  by  an  experienced 
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military  surgeon  who  went  over  with  the  first  army  and  was  in  the  first 
battle  of  the  Marne,  where  the  Medical  Corps  went  through  its  extreme 
test.  Lieutenant-Genera  1  Goodwin  was  later  assigned  as  adviser  to 
Surgeon-General  Gorgas  in  Washington,  and  then  was  called  back  to 
England  to  become  Surgeon-General  of  the  British  Army.  In  connection 
with  this  there  is  an  interesting  little  booklet  which  appeared  in  July, 
1915,  entitled  Memorandum  on  the  Treatment  of  Injuries  in  ]]'(ir,  Based 
on  the  Experience  of  the  Present  Campaign.  This  was  written  after 
about  ten  months'  experience.  At  this  time  splints  had  been  pretty  well 
standardized,  but  the  treatment  of  infected  wounds  was  chaotic. 

In  1917,  the  British  Medical  Association  published  a  larger  pamphlet, 
British  Medicine  in  the  War  of  1914-1917,  which  will  be  reviewed  here. 

The  little  book  on  First  Aid  in  the  Trenches,  by  Sommerville  Hastings, 
was  reviewed  in  the  December  number  of  Progressive  Medicine, 
1917,  with  many  of  his  illustrations. 

Very  quickly  after  our  army  reached  France,  and  during  the  training 
preliminary  to  fighting,  a  committee  of  American  surgeons  published  a 
little  pamphlet  describing  and  picturing  the  standard  splints  for  fixation 
of  the  upper  and  lower  extremity  on  the  firing  line  and  at  difi'erent  points 
back  to  the  base  hos])ital.  The  majority  of  these  splints  have  been 
described  and  illustrated  in  Progressive  Medicine  for  December, 
1917. 

In  connection  with  Colonel  Jones's  book  on  Military  Orthopedics, 
one  should  read  War  ]\Ianual  No.  4,  on  Orthopedic  Surgery.  This  is  a 
summary  by  the  Department  of  Orthopedic  Surgery  on  tlu;  essential 
facts  which  every  military  surgeon  should  know  in  regard  to  orthopedics. 
It  is  based  on  Colonel  Jones's  book,  and  all  the  data  that  could  be 
gathered  from  the  ex])erience  of  French  and  British  surgeons.  It  is  a 
valuable  book  for  a  knowledge  of  orthoi)e(lic  diagnosis  and  treatment 
in  time  of  peace. 

In  connection  with  Colonel  Goodwin's  writings  on  organization  and 
administration  in  the  British  Army,  one  should  read  the  Official  Manual 
for  the  Medical  Departiueui  of  the  U.  S.  Army.  I  have  before  me  the 
edition  of  191G. 

Major  Gilbert  E.  Seaman,  chief  surgeon  of  the  Wisconsin  National 
Guard,  and  now  Colonel  and  Division  Surgeon  of  the  famous  32d 
Division  from  Wisconsin  and  INIichigan,  compiled  in  June,  1917,  a 
Coin])endinm  for  Medical  Officers.  In  this  little  book  he  has  tried  to 
gather  together,  from  the  manuals  of  the  V .  S.  Army  and  from  the  liter- 
ature up  to  date,  all  the  most  important  data  on  organization  and 
administration,  on  cam])s  and  hos])itals,  on  sanitatiou,  on  e({uipment, 
r(!(|uisitions  and  reports,  on  the  physical  examination  of  recruits,  on  the 
rations  and  j)hysical  hygiene  of  soldiers,  on  the  duties  of  medical  ofiicers, 
on  various  positions  from  the  regiment  to  the  base  hospital,  and  on  the 
treatment  of  wounds.  It  is  published  by  the  Adjutant-General's  Office 
of  the  State  of  Wisconsin. 

The  Division  of  Surgery  of  the  Surgeon-General's  Office  published 
periodically  a  little  pamphlet  called  Review  of  ]]'ar  Surgery  and  Medicine. 
Unfortunately,  I  have  not  received  all  its  mnnbers,  but  they  may  be 
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obtained  by  writing  the  Surgeon-General's  Office.  Tliey  contain 
excellent  reviews  of  the  latest  publications  and  reports  from  the  front. 

The  journal  published  by  the  Association  of  Military  Surgeons  of  the 
U.  S.  Army,  The  MUiiarij  Surgeon,  appears  monthly  ^^ith  its  original 
articles  and  reviews  of  recent  literature. 

The  Bureau  of  Medicine  and  Surgery  of  the  U.  S.  Navy  publishes  the 
Naval  Medical  Bulletin.  In  the  coming  January  they  expect  to  make  a 
special  report  on  the  INIedical  and  Surgical  Developments  of  this  War. 
Surgeon-General  Braisted  writes  me  that  the  General  Staff  of  the  British 
War  Office  publishes  a  Medical  Supplement,  and  the  Bed  Cross  Society 
in  this  country  a  Remew  on  War  Medicine. 

Colonel  F.  H.  Garrison,  acting  librarian  of  the  Surgeon-General's 
Library,  calls  my  attention  to  a  single  volume,  published  by  C.  V. 
Mosby  Co.,  of  St.  Louis,  in  19LS,  entitled  Abstrads  of  War  Surgery. 
This  book  consists  of  a  collection,  in  a  single  volume,  of  the  official 
publications  from  the  Surgeon-General's  Office,  .1  War  Review  of  Medicine 
and  Surgery.  Colonel  Garrison  also  mentions  the  book  of  x\rthur  F. 
Hirst  on  Medical  Diseases  of  the  War.  The  article  on  "Shock"  in  this 
book  was  reviewed  by  me  last  December  in  Progressive  Medicine. 

The  American  Medical  Association  published  in  1917,  for  the  office  of 
the  Surgeon-General,  a  little  pamphlet  on  Venereal  Diseases,  which  is 
the  best  summary  of  the  subject  up  to  date. 

Numerous  books  have  appeared  with  the  title  of  War  or  Military 
Surgery,  but  none  of  them  have  been  able  to  keep  pace  with  the  advances 
made  by  the  experienced  workers  in  the  trenches  and  in  the  hospitals 
behind  the  firing  lines  in  France.  With  an  exception  here  and  there,  the 
members  of  the  profession  who  ha^e  had  the  greatest  experience  and  are 
still  working  have  had  little  opportunity  to  write  more  than  short 
articles.  It  is  not  yet  time  to  summarize  what  we  have  learned  from  this 
war,  either  in  sanitation,  medicine  or  surgery. 

One  pamphlet,  which  I  have  just  received,  gives  promise  that  later  the 
entire  medical  profession  will  be  surprised  by  the  discovery  and  progress 
made  possible  by  this  huge  experience  and  the  stimulation  of  its  environ- 
ment. This  pamphlet  is  on  Trench  Fever,  and  the  investigation  was 
conducted  by  Major  Strong,  professor  of  tropical  medicine  at  Harvard 
and  a  former  student  of  Johns  Hopkins.  He  has  had  large  experience 
with  tropical  diseases  in  Manila,  and  was  sent  by  the  Red  Cross  to 
Serbia  to  study  typhus  fever.  This  committee  attacked  first  the  practical 
problem  of  the  prevention  of  typhoid  fever,  and  demonstrated  that  it 
was  transmitted  by  body  lice.  The  etiological  factor  has  not  yet  been 
discovered,  but  we  now  know  how  this  fever,  which  causes  so  much 
disability  in  the  armies,  can  be  prevented.  The  work  of  another  com- 
mittee from  the  British  Army  in  Egypt  discovered  the  cause  of  bilharzia 
and  its  prevention. 

We  trust  that  the  experience  of  this  war  will  lead  to  a  definite  treat- 
ment of  all  forms  of  wounds,  and  investigation  into  the  bacteriology  of 
wound  infection,  with  the  hope  that  some  preventive  or  curative  serum 
will  be  discovered.  The  experience  of  this  war  has  shown  that  we  can 
prevent  tetanus,  typhoid  and  cholera,  and  perhaps  some  of  the  dysen- 
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teries,  by  a  preventive  serum.  But  up  to  the  present  time  measles, 
mumps,  scarlet  fever,  and  influenza,  with  their  complicating  pneumonife, 
break  out  in  our  training  camps,  at  home  and  abroad,  on  the  transports 
and  in  the  trenches,  and,  so  far,  we  have  done  but  little  either  to  reduce 
the  number  of  cases,  or  decrease  the  mortality,  and  in  the  majority  of 
cases  the  little  that  the  medical  profession  feels  should  be  done  as  a 
matter  of  precaution  and  prevention,  the  military  necessity  apparently 
(Ud  not  allow.  Our  troops  still  are  to  a  large  extent  overcrowded  in 
})arracks,  here,  in^France,  and  on  the  transports.  As  long  as  there  are 
no  measles,  mumps,  scarlet  fever  and  influenza,  the  number  of  cases  of 
pneumonia  is  small,  but  the  moment  an  epidemic  of  one  or  the  other 
starts,  pneumonia,  with  its  terrible  mortality,  begins  and  runs  its  course. 
Apparently,  a  great  deal  has  been  learned  about  the  lesions  of  the 
nervous  system  in  this  war,  especially  the  metal  group  under  shell  shock. 
The  medical  and  surgical  aspects,  as  based  upon  the  records  of  the 
l^hysical  examination  of  registrants  in  selective  service,  is  still  to  be 
written,  and  as  the  war  has  stopped,  these  records  will  be  incomplete, 
except  for  the  ages  between  twenty-one  and  thirty-one. 

The  knowledge  of  what  w^e  can  do  in  reconstruction  is  still  to  be 
acquired,  and,  although  even  up  to  the  present  time  the  literature  is 
large,  it  is  not  conclusive. 

Regimental  Aid  Posts  and  the  Treatment  of  the  Wounded  in  the  Zone  of 
Action.  In  my  ])revious  communications,^  I  was  compelled  to  call  this 
important  area  of  the  activities  of  an  army  surgeon  the  silent  zone.  I 
have  found  few  contributions  from  the  medical  heroes,  both  officers  and 
men,  who  had  to  do  with  the  collection  of  wounded  from  no  man's 
land.  The  first  treatment  in  the  cramped  regimental  aid  post  and  the 
transportation  in  the  trenches  are  most  graphically  described  in  the 
various  books  written  by  soldiers  who  have  gone  over  the  to]). 

Surgeon-General  Bowlby  and  Colonel  Wallace,  consulting  surgeons 
of  the  British  Army  in  France,  write  in  British  Medicine  in  War,  1914- 
1917  (page  30),  as  follows:  "It  is  unnecessary  to  write  at  length  on  the 
work  of  the  regimental  medical  officers,  for- his  duties  in  this  war  are 
much  the  same  as  they  ever  have  been.  He  shares  the  dangers  common 
to  the  combatant  officers  and  men,  and  his  treatment  can  only  be  that 
of  first  aid;  but  he  and  his  orderlies  have  saved  innumerable  lives  both 
by  the  rescue  of  wounded  comrades  from  dangerous  situations  and  by 
careful,  rapid  transportation  to  the  field  ambulance  section  of  the  sup- 
port line." 

The  Field  Ambulance.  In  the  British  Army  this  is  the  zone  between 
the  firing  line  and  the  casualty  clearing  station.  Its  problems  are 
transportation,  and,  in  some  instances,  treatment  in  advanced  dressing 
stations.  In  the  great  majority  of  cases  the  first  real  treatment  of  the 
wound  must  be  done  in  the  casualty  clearing  station. 

in  transportation  the  essential  feature  is  time,  and  this  has  largely 
been  conquered  by  the  motor  ambulance.  Surgeon-General  Bowlby 
and  Colonel  Wallace"  write:     "  Without  the  motor  ambulance  the  whole 

3  Progressive  Medicine,  December,  1914,  1915,  1916  and  1917. 
*  Loc.  cit. 
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system  would  break  down,  for  no  horse  vehicle  could  possibly  deal  with 
the  number  of  wounded  without  blocking  the  roads  for  all  other  trans- 
port, and  even  then  the  slowness  of  the  horse  ambulance  would  prevent 
the  wounded  reaching  the  casualty  station  in  the  proper  time." 

These  two  surgeons  give  the  time  of  evacuation  to  the  casualty 
clearing  station  for  200  wounded ;  78  arrived  within  six  hours,  34  within 
nine  hours,  22  within  twelve  hours,  25  within  eighteen  hours,  10  within 
twenty-four  hours  and  in  only  31  was  the  time  over  twenty-four  hours. 

According  to  these  British  surgeons,  very  little  can  be  done  in  the 
advanced  dressing  stations  beyond  redressing,  when  indicated.  The 
following  instructions  to  the  field  ambulance  of  the  British  Army  give  a 
concise  idea  of  what  should  be  done. 

1.  Only  operations  of  emergency  should  be  performed,  with  the  fol- 
lowing exceptions: 

(a)  Completely  smashed  limbs  should  be  removed  and  the  patients 
not  transported  for  at  least  twenty-four  hours. 

(6)  Hemorrhage  should  be  arrested  by  ligature;  when  this  is  not 
possible,  by  plugging  or  pressure.  Patients  should  never  be  transported 
with  tourniquets  on  their  limbs. 

2.  Abdominal  wounds,  and  all  injuries  requiring  early  treatment, 
should  be  transported  by  special  motor  ambulance  direct  to  the  casualty 
clearing  station. 

One  of  the  chief  functions,  therefore,  of  the  medical  officers  of  the  field 
ambulance  is  the  selection  of  those  wounded  who  should  be  retained  for 
immediate  treatment  and  those  to  be  transported  for  the  earliest  possible 
operation  at  the  casualty  station. 

The  equipment  of  the  field  ambulance  in  this  war  has  been  greatly 
improved  and  increased,  chiefly  to  allow  the  performance  of  urgent 
operations  and  by  larger  tent  accommodation  which  will  allow  retention 
temporarily  of  more  of  the  lesser  wounded,  so  that  the  transportation 
facilities  can  first  be  employed  for  those  wounded  whose  life  or  limb 
depends  upon  rapid  transport  to  the  casualty  clearing  station.  No 
emphasis  is  placed  upon  any  attempt  to  disinfect  the  wounds  in  this 
zone,  especially  those  that  are  to  be  transported  at  once. 

Casualty  Clearing  Station.  In  my  previous  communications  in  Pro- 
gressive Medicine,  I  have  described  the  development  of  this  in  the 
British  Army,  and  how,  as  each  month  passed,  more  and  more  surgery 
was  done  in  this  zone.  The  entire  literature  of  the  war  seems  now  to  be 
in  full  accord  that  the  future  of  the  wounded,  and  the  prevention  of 
infection  rests  upon  the  early  and  radical  excision  of  the  wound. 

Today  I  am  in  receipt  of  a  personal  letter  from  the  front  descril)ing 
the  operating  teams  who  are  sent  forward  from  the  base  hospitals  to 
work  in  groups  and,  in  turn,  at  these  advanced-  operating  stations.  As 
a  rule,  the  operating  room  provides  for  four  or  more  teams.  When  the 
casualties  are  large,  each  team  operates  eight  hours,  dresses  cases  six 
hours,  sleeps  and  eats  ten  hours.  The  four  or  more  teams  operate  con- 
tinuously night  and  day. 

Bowlby  and  Wallace^  give  the  following  table  compiled  by  Captain 

6  Loc.  cit.,  p.  32. 
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Hay,  which  conveys  a  very  good  idea  of  the  operative  work  of  a  single 
unit  in  the  casualty  clearing  station  during  a  recent  battle: 

A.  Ligation  of  arteries 277 

B.  Operations  on  compound  fractures 1403 

C.  Operations  on  joints  (knee  183) 247 

D.  Amputations 431 

E.  Drainage  of  pleura 49 

F.  Wounds  of  abdomen 106 

G.  Removal  of  testicle 33 

H.  Ruptured  urethra 9 

J.  Enucleation  of  eye 43 

K.  Plastic  operations 33 

L.  Tracheotomj^ 17 

M.  Excision  of  wounds  of  soft  parts 1816 

N.  Conditions  not  due  to  gunshot  wounds: 

Appendicitis 34 

Strangulated  h(>rnia 1 

CeUuUtis 53 

Various 13 

101 

It  is  interesting  to  note  that  during  this  period  in  which  4554  oper- 
ations were  performed,  there  were  20,589  wounded  admitted  to  this 
particular  unit.  Operations  for  fracture  and  large  soft-part  wounds 
predominate.  The  number  of  operations  upon  the  abdomen  was 
smaller  than  usual,  because  this  casualty  clearing  station  hap])ened  to 
be  near  a  special  advanced  operating  center  for  abdominal  wounds. 
These  figures  show  the  necessity  of  relays  of  teams  of  surgeons,  nurses 
and  orderlies. 

Special  Hospitals.  The  experience  in  this  war  has  shown  that  the 
usual  hospital  provided  for  in  British,  French  and  American  regulations 
are  not  always  adequate.  I  have  already  noted  that  the  casualty  clearing 
station  has  grown  in  size  and  importance,  but,  under  some  circumstances, 
especially  during  heavy  fighting,  it  has  been  found  necessary,  instead 
of  having  a  large  unit,  to  distribute  for  the  same  area  a  number  of  small 
special  hospitals  of  from  fifty  to  sixty  beds,  and  in  some  cases  some  of 
these  smaller  special  hospitals  are  selected  for  the  early  operative  treat- 
ment of  certain  classes  of  wounds,  especially  abdominal.  Others  are 
selected  for  the  early  operative  treatment  and  retention  for  head  cases. 

At  the  base  and  at  home,  special  hospitals  have  been  organized  for 
the  treatment  of  shell  shock,  skin  diseases,  heart  cases  and  for  special 
()rth()])edic  lesions. 

X-rays.  According  to  Bowlby  and  Wallace,^  tlie  sui)i)ly  of  .r-ray 
machines  in  the  British  Army  was  not  only  inadequate,  but  they  were 
not,  at  first,  placed  in  the  more  advanced  stations.  Now  there  are  not 
only  mobile  .r-ray  vans,  but  all  casualty  clearing  stations  and  special 
hospitals  near  the  front-are  sui)i)lied  with  stationary  i)lants.  Kxperience 
has  demonstrated  the  great  value  of  fluoroscopic  examinations  and  .r-ray 
plates,  which  should  be  carefully  studied  before  the  operative  treatment 
of  all  gunshot  wounds.  The  .r-rays  locate  the  position  and  munber  of 
foreign  bodies,  esiH'cially  the  ragged  pieces  of  shell  and  shrai)nel,  frac- 
tures and  tlic  disi)la(cd  fragments  of  bone. 

•  liritish  Medicine  in  the  War,  19141017,  p.  Si. 
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The  Hospitals  of  the  American  Expeditionary  Force.  Colonel  Charles 
H.  Peck^  describes  our  hospitals  in  a  paper  delivered  before  the  New  York 
Surgical  Society  in  October,  1918.  The  division  surgeon  is  responsible 
for  the  positions  of  aid  ])osts,  dressing  stations,  routes  of  evacuation,  for 
stretcher-bearers  and  ambulances.  He  is  in  charge  of  the  instruction  of 
officers,  enlisted  medical  personnel,  of  the  field  hospital  and  the  ambu- 
lance company.  Upon  his  plans  and  directions  depend  the  rapid  collec- 
tion and  evacuation  of  the  wounded  to  the  operating  hospitals,  and  to  the 
hospitals  for  special  cases.  The  division  surgeon  is  also  responsible  for 
all  the  necessary  supplies,  especially  the  proper  splints  for  the  aid  posts 
and  for  the  application  of  heat  and  warm  blankets  in  the  treatment  of 
shock.  The  stretcher-bearers  must  have  splints  to  fix  the  fracture  where 
the  soldier  falls.  The  most  important  splints  are  the  Thomas  leg,  thigh 
and  ami  splint,  and  Cabot's  posterior  wii-e  leg  splint. 

1  have  pictured  these  in  previous  numbers  of  Progressive  Medicine. 


Fig,  11.— Mobile  Hospital  No.  2,  A.  E.  F.,  showing  Bessonneau  tents 
(capacity,  200).     (Peck.) 

In  the  very  beginning  of  the  war  a  committee  of  American  Surgeons 
investigated  the  splints  in  the  French  and  British  armies  and  published 
a  little  pamphlet  with  an  illustration  and  description  of  each  splint  and 
how  and  where  it  should  be  employed.  These  splints  are  also  reproduced 
in  the  War  Manual  on  Orthopedics  published  by  Lea  &  Febiger. 

In  the  treatment  of  the  wounded  soldier  from  the  time  he  falls  until  he 
reaches  the  evacuation  hospital,  the  Medical  Corps  men  receive  instruc- 
tions on  the  control  of  hemorrhage, .  the  application  of  the  first-aid 
dressing,  the  fixation  of  fractures  in  splints,  the  treatment  of  pain  and 
shock.  For  pain  and  shock,  morphine;  for  shock,  hot  drinks  with  bicar- 
bonate of  soda  (Todd's  potion),  blood  transfusion  and  gum  infusion. 
Both  the  officers  and  men  of  the  Medical  Corps  must  be  taught  which 
of  the  wounded  should  be  held  temporarily  for  rest  and  which  should  be 
transported  at  once.     The  antitetanic  serum  is  given  in  the  forward 

station. 

">  Annals  of  Surgery,  November,  1918,  Ixviii,  p.  -163. 


222  SURGERY  OF  THE  EXTREMITIES 

These  men  of  the  Medical  Corps  in  the  forward  zone  have  ahvays  in 
mind  to  transport  the  wounded  to  the  evacuation  hospital,  if  possible 
within  eight  to  ten  hours.  Then  the  operation  may  be  performed  in  the 
stage  of  contamination  and  before  the  stage  of  infection.  The  operation 
of  choice  is  complete  excision,  with  immediate  closure  or  delayed  primary 
suture.  Eight  per  cent,  of  the  war  wounds  are  due  to  shell  fragments 
grossly  infected  and  filled  with  foreign  bodies. 

When  the  wounded  reach  the  evacuation  hospital  later  they  are  in 
the  stage  of  infection.  Complete  excision  may  not  be  possible  as  in 
the  earlier  cases,  but  the  wound  must  be  opened  widely,  foreign  bodies 
removed,  mechanically  cleaned,  and  the  Carrel-Dakin  treatment  insti- 
tuted, or  some  form  of  chemical  disinfection  with  the  object  of  an  early 
secondar>'  closure  when  the  bacterial  count  demonstrates  that  the 
wounds  are  surgically  germ-free. 

We  all  now  know  that  delay  in  this  i)rimary  operative  treatment  means 
prolonged  convalescence,  increased  scar  tissue,  more  impairment  of 
function,  a  more  difficult  orthopedic  reconstruction  and  even  the  loss 
of  life  or  limb. 

We  can,  therefore,  see  at  a  glance  that  the  most  difficult  and  imi)or- 
tant  problem  is  the  rapid  collection  and  transportation  of  the  wounded, 
and  that  the  wounds  can  be  best  treated  in  the  evacuation  hospital 
which  should  be  as  near  the  firing  line  as  circumstances  will  allow. 

The  mobile  field  hospital  of  the  American  army  is  seldom  used  for 
operation  except  in  emergency.  Its  chief  function  is  the  care  of  the 
temporary  sick  and  minor  accidents.  It  has  been  found  necessary  to 
employ  one  of  the  four  field  hosjjitals  for  each  division  for  the  treatment 
of  gas  cases.  These  have  been  large  in  number  in  this  war;  they  require 
immediate  attention  l)efore  transportation. 

This  is  the  first  time  that  I  have  seen  it  emphasized  tliat  i)rovisi()n 
should  be  made  for  the  treatment  of  "gas"  cases  in  the  forward  zone  by 
the  field  hospital.  In  times  of  stress  sometimes  a  field  hospital  is  em- 
plo>ed  as  a  mobile  oi)erating  unit. 

The  evacuation  hospital,  or  those  in  which  the  majority  of  ()i)erations 
are  i)erformed,  are  placed  from  eight  to  twelve  miles  behind  the  line  and 
are  attached  to  sectors  and  not  divisions.  They  are  of  two  types:  The 
American  Eva(;uation  Hospital,  called  in  the  British  service  Casualty 
Clearing  Station,  and  the  new  Mobile  Ilosi)ital,  called  by  the  French 
Avtochir.  The  latter  may  be  a  part  of  the  evacuation  hos])ital,  or  an 
independent  unit. 

This  first-line  operatinii  h(isi)ital  in  tlie  recent  years  of  the  war 
increased  its  eapax-ity  to  two  or  three  thousand  i)atients,  and  in  thne  of 
battle  its  personnel  was  augmented  by  numbers  of  mobile  operatiiig 
teams  sent  from  quiet  sectors.  Often  twelve  teams  worked  at  a  time  in 
eight-hour  shifts,  day  and  night.  In  many  instances  it  was  found  neces- 
sary to  establish  smaller  m()l)ile  hospitals  nearer  the  firing  line  (Fig.  11). 
Here  were  operat(>d  \\\)im  eases  in  which  trans])ortation  was  dangerous, 
chiefly  injuries  of  the  head,  thorax  and  severe  multiple  injuries. 

It  was  not  only  the  improvement  in  rapid  transportation,  but  the 
improvement  in  the  e(iuii)ment  of  the  forward  hospital  that  led  to  the 
|:remendous  change  for  the  better  in  the  results  of  the  wounds. 
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Under  the  supervision  of  Colonel,  now  General,  Finney,  Chief  Con- 
sultant of  the  Surgical  Service  of  the  American  Army,  an  organization 
was  rapidly  developed  to  meet  these  requirements  which  the  British 
and  French  found  essential  after  disastrous  results  of  the  early  years  of 
the  war. 


Fig.  12. — New  hospital  train,  A.  E.  F.  (sixteen  cars;  capacity,  350  to  .550  patients.) 

(Peck.) 

Fig.  12  pictures  an  American  Hospital  Train,  sixteen  cars,  with  a 
capacity  for  350  to  550  patients.  Fig.  13  is  a  strikingly  vivid  picture  of 
a  battalion  aid  post. 


Fig.  13. — Battalion  aid  post.     Underground  in  a  forest.     (Peck.) 

Shock.  The  Etiology  of  Shock.  Erlanger,  Gesell,  Gasser  and 
Elliott^  produced  shock  by  various  intra-abdominal  manipulations,  by 
partial  occlusion  of  the  inferior  vena  cava,  by  occlusion  of  the  thoracic 


8  Jour.  Am.  Med.  Assn.,  1917,  Ixix,  2089. 
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aorta,  by  injection  of  epinephrin  and  by  plugging  the  portal  radicals 
to  the  liver.    The  following  is  their  working  hypothesis: 

Continued  deficient  blood  supply  leads  to  a  reaction  of  an  inflam- 
matory type  in  which  engorgement  of  the  smaller  veins  and  capillaries 
and  an  exudate  of  plasma  predominate.  Perhaps  the  causative  factor 
of  the  shock  may  be  due  to  the  effect  of  pain  stimuli  on  the  vasomotor 
mechanism.    But  this  is  by  no  means  certain. 

In  spite  of  numerous  communications,  based  upon  clinical  and  experi- 
mental investigation,  I  find  nothing  to  add  on  the  etiology  of  shock 
which  has  not  already  been  discussed  in  my  former  contributions  to 
PiiociRESSivE  Medicine.  Many  are  still  interested  in  the  relation  of  fat 
embolism  to  shock,  and  more  and  more  writers  speak  of  a  toxic  shock, 
apparently  associated  with  the  toxins  of  necrotic  tissue  and  not  with 
bacteria  or  their  toxins. 

My  own  view  that  shock  can  be  produced  without  the  external  loss  of 
blood  seems  to  be  substantiated  by  the  obser\ations  in  this  war.  Unfor- 
tunately, in  military  surgery  the  best  time  to  institute  the  treatment  for 
shock  is  in  the  most  inconvenient  and  exposed  environment,  when  the 
number  of  wounded  is  large  and  they  must  be  transported. 

rushing,  and  others,  call  attention  to  the  fact  that  it  is  dangerous  to 
delay  ()i)eration  because  of  shock  if  the  condition  of  the  wound  is  keeping 
up  the  shock,  and  when  the  proposed  operation  is  designiMl  to  remove 
these  factors. 

Acidosis  in  Surgery.  ( "rile^  contributes  another  \ery  interesting  article 
on  the  value  and  limitations  of  laboratory  studies  in  acidosis.  lie  begins 
his  article  with  the  following  sentence:  "It  hiisbeen  suggested  that 
acute  blood  acidosis  and  diminished  reserve  alkalinity  may  be  a  cause  of 
shock."  To  determine  this,  experiments  began  in  his  laboratory  in 
1912.  The  result  of  these  investigations  forced  the  conclusion  that  no 
laboratory  deduction  should  be  considered  valid  until  it  has  been  tested 
in  the  crucible  of  the  clinic.  Clinically,  the  striking  feature  of  shock  is 
exhaustion.  The  success  of  clinical  therapeutic  measures,  such  as 
oxygen,  the  intravenous  injection  of  sodium  bicarbonate  with  glucose, 
and,  abo^-e  all,  sleep,  lend  supi)ort  to  the  laboratory  conception  that 
intracellular  acidosis  is  the  fundamental  condition  ]5resent  in  exhaustion 
from  any  cause. 

Shock  in  War  Wounds.  Gatelier's'"  obser\ations  are  based  on  the 
Minbulance  service  and  a  large  nimiber  of  wounded.  Apparently,  he 
recognizes  the  types  of  shock  emphasized  by  Crile:  nervous  (psychic), 
hemorrhagic,  toxic  and  septic.  The  author  does  not  include  the  results 
of  exhaustion  and  cold,  which  he  calls  pseudo-shock. 

In  his  oi)inion,  shock  due  to  hemorrhage  calls  for  immediate  operative 
intervention— hemorrhage  must  be  checked.  During  the  operation  he 
gives  adrenalized  salt  solution  iutra^•enously. 

Toxic  shock  he  describes  as  a  condition  associated  with  large,  open 
wounds  of  muscles,  especiall\-  of  buttocks  and  the  thigh,  with  compound 

«  Annals  of  Rurgorv,  November,  19 IS,  xlviii,  p.  4.57. 

'»  Bull,  et  Mem.  do  "la  Soc.  de  Chir.  de  Paris,  1918,  xliv,  11;  Abstract,  burg.,  Gynec. 
and  Obst.,  1918,  xxvi,  539. 
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fractures  of  the  femur.  In  such  cases  the  muscles  are  cold,  discolored, 
and  show  every  evidence  of  lack  of  circulation.  This  toxic  shock  is  often 
observed  when  the  tourniquet  has  been  used  and  left  on  too  long.  In 
his  opinion,  the  dead  tissue  should  be  removed  immediately,  either  by 
amputation  or  excision.  Patients  with  this  type  of  shock  are  given 
hypodermic  injections  of  ether  or  sennn.  The  principle,  therefore,  is 
to  remove  the  dead  tissue. 

There  is  nothing  new  in  this  attitude.  The  reviews  in  Progressive 
Medicine  have  always  advocated  the  immediate  removal  of  the  cause 
of  shock,  if  it  can  be  demonstrated  that  it  is  still  active.  Harvey  Gushing 
whose  article  I  have  reviewed,  also  emphasizes  the  importance  of 
immediate  operation  on  brain  injuries,  because  the  shock  is  kept  up 
by  the  local  conditions  in  the  woiuid  and  any  delay  in  the  general 
treatment  is  harmful.  This  general  treatment  can  be  begun  at  once  and 
continued  during  the  operation  upon  the  wound  in  the  skull  and  brain 
tissue. 

The  reviewer  remarks:'  "This  immediate  operative  treatment  of 
shock,  at  least  in  certain  cases,  would  have  previously  appeared  revolu- 
tionary, or  may  even  yet  be  so  considered  by  many." 

This  is  an  old  and  often  discussed  problem,  but  I  always  thought  it 
had  been  settled.  Immediate  operation  on  patients  in  shock  are  indi- 
cated, even  urged,  if  the  surgeon  is  of  the  opinion  that  the  operative 
procedure  can  remove  one  or  more  causes  of  the  shock,  and,  as  Gushing 
aptly  remarks,  the  essential  treatment  in  shock  can  go  along  with  the 
operation:  subcutaneous  or   intravenous  salt,   blood-transfusion,   etc. 

Rouhier,"  from  his  large  experience,  recognizes  the  types  o^  shock 
described  by  Gatelier,  but  adds  shock  due  to  cold  and  fatigue,  and  also 
mentions  complex  shock  in  which  all  the  elements  are  joined  to  a  greater 
or  lesser  degree. 

Rouhier  then  describes  another  variety  of  shock  which  apparently 
corresponds  to  Gatelier's  toxic  shock.  He  observed  it  after  crushed 
wounds.  He  distinguishes  it  from  hemorrhagic,  nervous  and  septic 
shock.  It  comes  on  at  once,  even  in  cases  in  which  there  is  no  hemor- 
rhage, and  he  apparently  believes  that  it  is  due  to  the  absorption  of  some 
substance  or  substances  in  the  crushed  devitalized  tissue.  In  his  experi- 
ence, it  is  the  most  extreme  type  of  shock  and  has  a  high  mortality. 

The  Treatment  of  Shock.  Rishmiller'-  re\'iews  the  therapeutic 
agents:  (1)  adrenalin  chloride;  (2)  pituitrin,  (3)  blood  transfusion;  (4) 
hypodermocly sis ;  (5)  enteroclysis;  (('))  intravenous  salines;  (7)  morphine. 

I  believe  the  most  effective  treatment  of  shock  is  its  pre\ention.  By 
careful  preoperative  study  and  preparation,  by  combination  of  local  with 
general  anesthesia,  by  perfect  hemostasis  and  gentle  handling  of  the 
wound,  by  the  most  vigilant  obser\'ation  of  the  patient  before  and 
during  operation,  we  can,  in  the  large  majority  of  cases,  ])reN'ent  shock 
or  so  control  it  that  it  is  not  a  cause  of  mortality. 

"  Bull,  et  Mem.  de  la  Soc.  de  Chir.  de  Paris,  1917,  xliii,  211)9;  Abstract,  Surg., 
Gynec.  and  Obst.,  1918,  xxvi,  451. 

12  Journal-Lancet,  1918,  xxxviii,  43;  Abstract,  Surg.,  (Jynec.  and  Obst.,  1918,  p. 
538. 
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Of  course,  in  shock  due  to  wounds  other  than  operative,  we  have  Httle 
or  no  opportunity  for  its  prevention,  except  in  the  handling,  transpor- 
tation and  treatment  of  the  patient  prior  to  operation  and  exercising 
our  judgment  when  the  operation  should  be  done. 

A  thorough  knowledge  of  sensitive  tissue  and  manipulations  which 
produce  afferent  impulses  allows  the  surgeon  in  many  instances  to  avoid 
traumatism  in  operation  and  in  the  handling  of  injured  people. 

I  would  add  to  the  seven  therapeutic  measures  of  Rishmiller,  external 
heat  and  low  i)osition  of  the  head. 

AYhen  the  patient  upon  whom  I  am  operating  or  who  is  admitted 
to  the  hospital,  exhibits  signs  of  shock,  the  most  accurate  of  which  is 
lowered  blood-pressure,  he  is  first  placed  in  the  Trendelenburg  position 
and  external  heat  is  applied.  Then,  if  the  blood-pressure  does  not  react, 
subcutaneous  salt  is  given.  I  have  discontimied  adrenalin  chloride, 
pituitrin  and  strophanthin,  but  always  use  morphine  in  small  doses  for 
pain  or  restlessness.  Intravenous  salt  and  blood  transfusion  are  now 
reserved  for  cases  of  hemorrhage.  In  the  operating  room,  cases  of 
shock  are  not  trans])()rted  until  the  blood-pressure  shows  imjirovement. 
Accident  cases  are  always  brought  directly  to  the  operating  room, 
placed  on  the  table  in  the  Trendelenburg  position,  covered  with  warm 
})lankets,  and  are  not  undressed,  exce])t  enough  to  exjjose  the  wound. 

Soubeyran"  recognizes  a  non-hemorrhagic  shock  in  certain  types  of 
wounds.  He  speaks  of  the  serum  treatment  by  intravenous  adminis- 
tration and  prefers  Locke's  serum.  He  emphasizes  the  importance  of  the 
head-low  position,  external  heat  and  morphine.  He  speaks  of  Todd's 
potion'(I  have  been  unable  to  find  out  what  this  is)  and  strychnine  in 
large  doses. 

Cannon,  Fraser  and  CowelP^  emi)hasize  the  following  points: 

Cooling  increases  shock,  as  shown  by  the  lowered  blood-pressure. 
Surgical  operations  increase  the  acidosis  and  fall  in  the  blood-pressure. 

They  advocate,  therefore,  the  importance  of  heat  and  protection  from 
wet  by  sending  l)lankets  and  waterjjroof  sheet  blankets  with  the  stretcher. 
From  the  very  onset,  the  wounded  man  should  be  protected  against  the 
loss  of  heat.  He  should  be  given  a  hot  drink  and  a  dose  of  morphine 
when  first  aid  is  ap])li('d.  This  protection  against  cold  and  the  giving  of 
a  hot  drink  should  be  maintained  throughout  tlie  entire  transportation. 
All  first-aid  stations  and  subsequent  redressing  stations  should  be 
furnished  with  stoves,  hot  blankets  and  warm  drinks.  In  this  way, 
durijig  transportation  one  of  the  causes  of  shock  can  be  prevented. 
Ai)i)arently,  Todd's  mixture,  just  mentioned,  is  a  hot  drink  of  sweet- 
ened tea  containing  a  dram  of  sodium  bicarbonate. 

If  possible,  all  ambulances  and  other  means  of  transportation  should 
be  heated.  The  entire  Medical  Corps  in  first-aid  stations  and  in  ambu- 
lance com])anies  should  be  instructed  in  regard  to  the  a])i)Hcati()n  of  heat 
and  the  importance  of  hot  drinks.  They  emi)hasize  the  importance  of 
an  alkali  (sodium  bicarbonate)  to  combat  acidosis.    Cared  for  in  this  way 

'•'  Bull.  t;t  Mom.  (k-  la  Sop.  dc  ( 'iiir.  dc  I'aris,  n)lK,  xliv.  072;  Ah.stract,  Sur^.,  Cvneo. 
and  Obst.,  lOlS,  xxvii,  414. 
'^  Jonr.  Am.  Med.  As.sn.,  ]!)1S,  Ixx,  (US. 
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the  wounded  soldier  is  in  better  condition  for  immediate  operation  when 
he  reaches  a  station  in  which  it  can  be  done. 
Locke's  Serum.    Delaunay^^  gives  the  formula  as  follows: 

FIRST   SOLUTION. 

Ordinary  Strong 

solution.  solution. 

Gum  arable 30 . 0  gr.  50 . 0  gr. 

Chloride  of  sodium 8.0  gr.  6.5  gr. 

Chloride  of  potash 0.2  gr.  9.8  gr. 

Bicarbonate  of  sodium 0.2  gr.  0.5  gr. 

Glucose 1.0  gr.  1.5  gr. 

Water 990.0  gr.  990.0  gr. 

SECOND    SOLUTION. 

Chloride  of  calcium 0.2  gr.  10  gr. 

Water 10.0  gr.  10.0  gr. 

This  is  to  be  used  as  a  substitute  in  cases  of  shock  with  hemorrhage. 
Its  object  is  to  replace  the  lost  protein  substance.  However,  in  the  third 
International  Congress  for  the  Study  of  War  Wounds^^  it  is  noted: 
British  surgeons  employ  intravenous  injection  of  a  4  per  cent,  solution 
of  sodhim  bicarbonate  in  doses  of  500  c.c;  other  saline  solutions  have 
not  given  definite  results. 

Bayliss^^  also  favors  this  Locke's  seriun,  or  gum  solution.  He  does  not 
seem  to  lay  the  same  stress  upon  sodiimi  bicarbonate  by  mouth  as  advo- 
cated by  Cannon. 

Fraser  and  Cowell^^  are  of  the  opinion  that  the  best  results  in  shock 
from  hemorrhage  are  obtained  by  direct  blood  transfusion,  but  calcium 
hypertonic  gum  solution  may  tide  the  patient  over  an  indicated  opera- 
tion.  This  solution  is  better  than  the  ordinary  physiological  salt  solution. 

Shock,  Postopeii.\tive  Hemoerhage  and  Cardiac  Dilatation. 
Polak  and  Hefter'^  give  a  clinical  study  of  an  attempt  to  differentiate 
these  three  postoperative  conditions.  In  their  conclusions,  they  find 
that  the  hemoglobin  rises  from  five  to  fifteen  points  after  ether  anesthe- 
sia, when  such  anesthesia  occupies  more  than  thirty  minutes.  The  red 
count  is  slightly  increased,  but  not  sufficient  to  warrant  any  conclusions. 

After  ether  anesthesia  both  systolic  and  diastolic  blood-pressure  show 
a  moderate  fall,  and  do  not  return  to  normal  until  from  twelve  to  forty- 
eight  hours.  The  inlialation  of  oxygen  for  a  short  time  after  ether 
anesthesia  diminishes  this  fall  in  blood-pressure,  but  is  only  transient 
in  its  effect. 

In  operative  shock  associated  with  much  loss  of  blood,  the  fall  in 
blood-pressure  is  greater  than  after  long  operations  without  much  loss 
of  blood. 

In  the  opinion  of  these  authors,  the  pulse-pressure  is  a  better  index 
to  hemorrhage  or  cardiac  failure  than  the  systolic  pressure. 

'5  Lyon  Chir.,  1918,  xv,  211;  Abstract,  Surg.,  Gynec.  and  Obst.,  1918,  xxvii,  240. 
1^  Surg.,  Gynec.  and  Obst.,  1918,  xxvii,  p.  12. 

1"  British  Med.  Jour.,  1918,  i,  553;  review  in  Surg.,  Gynec.  and  Obst.,  1918,  .xxvii; 
Abstract,  239. 

18  .Jour.  Am.  Med.  Assn.,  1918,  Ixx,  520. 
1^  Surg.,  Gynec.  and  Obst.,  1918,  xxvi,  312, 
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There  is  a  constant  rise  in  the  leukocytes  after  hemorrhage,  while  they 
fall  in  shock. 

Interesting  as  this  investigation  is,  these  authors  do  not  give  a  clear 
differential  diagnosis. 

In  my  own  experience,  concealed  postoperative  hemorrhage  is  so  rare 
that  no  one  has  sufficient  clinical  experience  on  which  to  base  a  differ- 
ential diagnosis.  The  few  cases  that  I  have  seen  and  recognized  have 
not  been  difficult  to  distinguish,  because  there  has  been  a  period  of  time 
between  the  operation  and  the  onset  of  the  hemorrhage.  In  a  few  cases 
the  hemorrhage  was  so  great  and  the  change  in  the  patient's  general 
condition  so  marked  that  there  was  no  necessity  for  either  a  blood- 
count  or  a  blood-pressure  record  to  establish  the  diagnosis.  These 
patients  suddenly  felt  faint  and  looked  pale;  within  a  few  minutes  their 
blood-i)ressure  had  fallen  to  below  90,  and  the  blood-count  showed 
marked  anemia  within  a  few  hours.  They  were  all  examples  of  post- 
operative gastric  hemorrhage.  The  diagnosis  of  hemorrhage  was  con- 
firmed by  washing  out  the  stomach  and  finding  blood  and  the  later 
demonstration  of  blood  in  the  stools.  These  cases  all  recovered.  The 
treatment  was  as  follows:  Elevation  of  the  foot  of  the  bed,  morphine, 
ice  to  the  abdomen,  washing  out  the  stomach  with  a  cold  solution  of 
calcium  lactate;  calcium  lactate  solution  per  rect'im,  and,  in  the  more 
severe  cases,  blood  transfusion,  or  the  injection  of  blood  serum;  sub- 
cutaneous salt  was  always  begun  at  once  previous  to  the  blood  trans- 
fusion, and,  in  urgent  cases,  intravenous  salt,  while  jireparing  the  donor 
for  blood  transfusion. 

In  the  second  grouj),  when  the  licmorrhage  is  slow,  the  diagnosis  is 
more  difficult.  Repeated  blood  examinations  are  the  most  heli)ful. 
Continuous  low  blood-pressure  does  not  necessarily  mean  hemorrhage 
after  operation. 

Post()])erative  cardiac  dilatation  can  be  distinguished  from  hemorrhage 
l)y  the  absence  of  much  change  in  the  blood  count,  by  the  increase  in 
c-ardiac  dulness,  and,  if  the  patient  can  be  taken  to  the  a'-ray  room,  by 
a  fluoroscopic  examination  or  an  .r-ray  plate. 

I  am  inclined  to  the  oi)inion  that  a  failure  to  recognize  postoperative 
hemorrhage  and  i)ost()iK'rative  cardiac  dilatation  is  due  more  to  faulty 
observation.  The  majority  of  our  o})erative  cases  do  so  well  that  we 
are  very  apt  not  to  recogni/e  these  c()m])licati(MTs  until  they  are  well- 
advanced  and  the  symptoms  well-marked. 

Anesthesia  in  the  War.  .\ccording  to  Bowlby  and  Wallace,-'^  chloro- 
form was  the  principal  anesthetic  at  the  beginning,  but  many  objections 
were  foiMid  lo  its  universal  employment,  lather  was  then  largely  used, 
but  men  who  were  exposed  to  wet  and  cold  had  irritated  mucous  mem- 
l)ranes  and  often  bronchitis,  and  ether,  given  by  the  orduiary  method, 
increased  the  bronchial  irritation  and  postoperative  comi)lications, 
es])ecially  bronchitis  and  bronchopneumonia.  This  led  to  the  use  of 
Shipway's  apparatus  for  the  administration  of  warm  ether  va])or.    This 

="  British  .Mc.licinc  in  the  War,  l'Jll-1917,  p.  33. 
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apparatus  can  be  connected  with  an  oxygen  cylinder.    Nitrons  oxide  gas 
and  local  anesthesia  are  not  mentioned  by  these  two  anthors. 

I  find  no  miifonnity  of  o])inion  as  to  the  anesthetic.  It  is  still  largely 
a  matter  of  personal  opinion.  Near  the  firing  line,  if  an  anesthetic  is 
urgent,  chloroform  api)ears  the  most  convenient.  My  recent  experience 
with  chloroform  when  operating  in  the  region  of  the  mouth  and  jaw  has 
shown  that  it  is  safe,  if  not  pushed  to  complete  narcosis,  and  even  when 
not  combined  with  local  anesthesia,  it  is  remarkable  what  painfid  manip- 
ulations can  be  done  with  the  patient  in  this  light  anesthesia,  often 
talking  and  moving,  and  yet  when  he  awakens  he  has  no  memory  of 
any  ])ainfid  sensations. 

In  the  majority  of  the  hospitals,  where  major  operations  are  per- 
formed, ether  by  the  open  drop  method  seems  to  be  the  anesthetic  of 
choice.  To  get  good  results  with  this  method  and  with  any  form  of 
nitrous  oxide  and  oxygen,  one  must  have  trained  anesthetists,  but  a 
surgeon  can  direct  an  iniskilled  assistant,  even  a  non-medical  man,  to 
give  chloroform  by  the  method  I  have  just  noted.  There  are  one  or 
two  articles  advocating  ethyl  chloride.  Gushing  is  using  local  anesthesia 
more  and  more  in  his  operations  for  injuries  of  the  head.  But  injured 
individuals,  especially  soldiers,  who  have  been  subjected  to  the  excite- 
ment of  the  firing  line  and  depressed  by  their  transportation,  and  whose 
nerve  is  more  or  less  impaired  by  cold  and  hunger,  should  not  be  good 
subjects  for  an  operation  under  local  anesthesia,  and,  with  few  exceptions, 
it  is  not  mentioned,  except  for  minor  wounds  and  for  head  injuries. 

Preoperative  Treatment.  Alvarez-^  considers  the  question  of  whether 
purgation  is  justifiable  before  operation,  and  his  conclusions  are  that  it 
is  unnecessary  and  perhaps,  on  the  whole,  adds  to  the  postoperative  dis- 
comforts and  dangers.  He  bases  his  conclusions  on  clinical  experience, 
experimental  data,  and  gives  44  references  to  the  literature. 

I  know  that  my  own  views  in  regard  to  purgation  before  o])eration 
have  in  the  last  ten  years  been  radically  against  it  and  perhaps  in  the 
past  five  years  it  has  practically  been  discontinued.  In  emergencies, 
when  there  is  no  time  for  preparation,  the  cathartic  should  be  omitted; 
in  a  few  instances  it  can  be  given  in  the  form  of  castor  oil  directly  after 
operation  when  the  stomach  is  washed  out.    Such  cases  are  rare. 

My  attention  was  forcibly  called  to  the  danger  of  forced  purgation 
many  years  ago,  when  I  operated  on  a  general  practitioner  in  his  coun- 
try home.  He  proved  to  be  a  nervous  patient,  and,  perhaps  because 
of  my  inexperience,  the  operation  for  hernia  begun  inider  local  anesthesia 
was  finished  under  chloroform.  This  patient  began  to  vomit  within  a 
few  hours  after  coming  out  of  the  anesthesia  and  continued  to  vomit. 
Within  sixteen  hours  there  were  definite  s\inptoms  of  a  high  obstruction. 
On  performing  a  mid-laparotomy,  I  foinid  and  relieved  a  hernia  of  the 
small  intestine  inTreitz's  fossa.  The  patient  recovered.  I  learned  later 
that  he  had  taken,  one  and  two  days  before  operation,  numerous  cathar- 
tics, and,  on  the  night  before  operation,  paregoric  to  relieve  the  pain  and 
check  the  purgation.    I  have  never  forgotten  this  trying  situation,  and 
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it  indicated  to  me  that  if  cathartics  were  to  be  employed  before  opera- 
tion, it  was  best  to  ha\-e  one  or  two  days'  rest  between  the  administration 
of  the  cathartic  and  the  operation.  This  soon  led  to  the  conclusion  that 
if  a  patient  rested  on  restricted  diet,  cathartics  were  unnecessary,  and 
an  enema  the  night  before  usually  is  sufficient  preparation. 

In  many  cases  even  this  is  not  necessary.  Alvarez's  careful  consider- 
ation of  the  subject  should  be  read,  and,  I  am  inclined  to  think,  it  will 
lead  to  a  change  in  the  preoperative  treatment  by  those  surgeons  who 
have  not  already  given  up  purgation  and  extreme  starvation. 

It  is  not  out  of  ptace  here  to  mention  that  the  entire  older  literature 
on  the  surgery  on  diabetic  patients  laid  great  emphasis  on  the  impor- 
tance of  starvation  before  subjecting  a  diabetic  patient  to  operation. 
Now  we  know  that  starvation  is  the  most  approved  treatment  of  a 
diabetic,  whether  to  be  operated  on  or  not. 

The  question  of  food  before  operation  is  one  that  cannot  be  dismissed 
with  a  few  words.  The  majority  of  patients  who  are  to  be  operated  on 
and  who  come  to  the  hospital  from  active  work  on  the  ordinary  excessive 
diet,  are  undoubtedly  more  comfortable  if  they  are  given  a  day  or  two 
of  rest  and  restricted  diet.  Undoubtedly,  when  we  must  operate  on  the 
abdomen  and,  especially,  resect  the  stomach  or  intestines,  an  empty 
stomach  and  bowel  are  helpful,  but  the  stomach  can  be  emptied  by 
lavage  the  morning  of  operation.  In  the  majority  of  individuals  the 
fecal  matter  is  in  the  sigmoid  or  rectum  within  twelve  to  twenty-four 
hours  and  can  be  removed  by  an  enema. 

Postoperative  Treatment.  Ochsner^^  directly  after  operation  gives  hot 
water  by  mouth  and  fluid  per  rectum.  Gastric  lavage  is  performed  on  the 
indications  of  abdominal  distention,  nausea  and  vomiting.  Ice  is  aj^plied 
over  the  cardiac  region  when  there  is  fever  and  rapid  pulse,  and,  when 
the  pulse  is  rapid,  salt  is  given  subcutaneoush'.  If  there  is  any  sign  or 
fear  of  a  lung  complication,  the  head  and  chest  of  the  patient  are  elevated. 
In  some  cases  the  therapeutic  lamp  is  suspended  over  the  abdomen^ 
a  simple  method  of  ai)])lylng  heat.  Transfusion  of  blood  is  ixn-formed  in 
extreme  shock.  After  all  laparotomies,  when  there  is  no  i)eritonitis, 
soap-suds  and  normal-salt  enemas  and  castor  oil  are  administered  on  the 
tenth  day.  Broth,  beef  tea  and  gruel  are  given  on  the  third  day.  No 
drugs  are  given  to  the  patient  without  direct  orders  from  the  chief 
surgeon. 

H.  W.  Jones'^  favors  morphine,  grain  i,  hypodermically  after  all 
abdommal  operations  if  the  patient  is  restless  or  vomits  quickly  after 
the  anesthetic.  liectal  saline  is  given  at  once,  also  water  by  mouth, 
either  hot  or  cold.  I nstead  of  using  gastric  lavage  for  persisting  vomiting 
he  gives  1  dram  of  sodium  bicarbonate  in  (i  ounces  of  lukewarm  water 
and  lets  the  stomach  wash  itself  out.  Rarely,  hi  his  opinion,  is  a  gastric 
tube  indicated.  Apparently,  Jones  favors  continuing  morphine,  if  there 
is  discomfort,  every  four  hours  for  the  first  two  days.    A  cathartic  is  not 
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administered  until  the  third  day.  Gas  (hstention  is  first  treated  with 
soap-suds  enema.  If  tliis  fails,  a  high  enema  of  magnesium  sulphate  and 
glycerine  to  which  sometimes  turpentine  is  added. 

Postoperative  Pneumonia.  Cutler  and  Morton'"''  i)resent  a  thorough 
ami  complete  report  on  i)ostoperative  pulmonary  complications  from  the 
Massachusetts  General  Hospital,  with  full  references  to  the  literature 
and  an  excellent  summary  of  the  entire  subject. 

It  is  the  best  contribution  of  recent  years.  There  are  37  lung  compli- 
cations after  ether,  12  after  gas  and  ether,  4  after  gas-oxygen-ether  and 
local,  4  after  gas  and  oxygen,  4  after  local  and  2  after  ether-anesthol. 

The  study  covers  3490  operative  cases  during  the  year  1915-1916, 
with  65  pulmonary  complications — rather  a  good  record. 

They  think  the  predisposing  causes  are:  (1)  Poor  general  condition 
— age,  anemia,  alcoholism,  arteriosclerosis,  weak  heart,  susceptible 
lungs.  (2)  Oral  sepsis  due  to  teeth  or  tonsils.  (3)  Preexisting  lung  lesion. 
(4)  Anesthetic  badly  given.  (5)  The  presence  of  some  septic  foci.  (6) 
Too  radical  operations  that  open  up  unnecessarily  pathways  to  the 
neighborhood  of  the  lungs.  (7)  Operations  on  the  epigastrium  carry 
the  added  danger  of  lung  complications  through  vascular  and  lymphatic 
extension.  (8)  Exposure  to  cooling  fluids  or  to  draft.  (9)  Postoperative 
pain  resulting  in  hypostasis  from  poor  expansion. 

They  advocate  the  following  prophylactic  measures:  (1)  Careful  oral 
cleansing.  (2)  Tw^o-day  observation  before  operation  to  allow  a  careful 
examination  of  the  lungs.  (3)  Carefully  administered  anesthesia — ether 
by  the  drop  method;  surgeon  to  be  ready  to  operate  when  patient  is 
prepared.  (4)  Avoidance  of  exposure  to  cold  during  and  after  opera- 
tion.   (5)  Avoidance  of  operative  trauma.    (6)  Asepsis. 

In  my  own  clinic  in  the  past  four  or  five  years  pulmonary  compli- 
cations of  all  kinds  have  been  conspicaous  by  their  absence.  I  am 
confident  that  in  these  years  the  two  factors  wdiich  have  been  most 
marked  arfe  better  general  anesthesia  combined  with  local  anesthesia. 
For  three  years  I  used  gas  and  oxygen  in  the  majority  of  cases  when 
general  anesthesia  was  employed.  Now  for  almost  three  years  I  have 
returned  to  ether  drop  by  the  open  method.  Apparently,  therefore, 
the  combination  with  local  anesthesia  which  reduces  the  amount  of 
general  anesthesia  stands  out  as  one  essential  factor.  I  have  paid  little 
or  no  attention  to  oral  sepsis.  I  have  paid  great  attention  to  avoid 
operative  trauma  and  exposure  to  cold.  All  cases  receive  preoperative 
treatment  varying  in  character  and  duration  with  the  general  condition 
of  the  patient  and  the  character  of  the  operation  to  be  performed.  The 
essential  feature  of  the  preoperative  treatment  is  rest  in  bed  and 
restricted  diet.  The  essential  feature  of  postoperative  treatment  is  con- 
tinuous salt  per  rectum,  with  one  or  more  drop-oil  enemas.  This 
reduces  to  a  minimum  postoperative  gas  pain  and  distention  of  the 
intestines,  and  increases  elimination.  In  the  majority  of  cases  cathartics 
are  avoided,  both  before  and  after  operation.  With  few  exceptions,  milk 
and  eggs  are  not  given  before  or  after  operation.    The  diet  is  chiefly  well- 
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prepared  broth,  later  cooked  vegetables  and  fruit.  The  majority  of 
patients  are  moved  from  time  to  time,  urged  to  change  their  position, 
and  the  period  of  absolute  rest  in  bed  is  made  as  short  as  possible. 
Gastric  lavage  is  employed  whenever  indicated.  Gastric  contents  is 
never  allowed  to  accumulate. 

The  chief  postoperative  lung  complication  observed  has  been  a  local- 
ized bronchopneumonia  of  an  embolic  type.  This  was  observed  prac- 
tically only  in  abdominal  cases  where  there  has  been  resection  associated 
with  the  ligation  of  vessels  of  the  mesentery  or  omentum.  During  the 
same  period,  postoperative  thrombophlebitis  has  practically  disa])peared. 

I  feel  that  we  owe  much  to  Crile  for  his  local  anesthesia,  to  Halsted 
and  Crile  for  our  gentleness  in  handling  the  tissue  at  operation,  to 
Murphy  for  the  drop  method  of  rectal  injections  of  fluids  and  enemas,  to 
Mayo  for  the  importance  of  gastric  lavage,  when  indicated. 

Patients  need  constant  supervision  in  the  preoperative  period  as  well 
as  throughout  the  operation  and  for  some  days  afterward.  It  does  no 
harm  to  those  who  do  not  need  it  to  pass  through  this  routine,  and, 
unless  it  is  made  routine  in  all  cases,  it  is  apt  to  be  overlooked  in  the  group 
that  require  it  for  their  safety. 

The  remark  of  these  authors  that  the  surgeon  should  be  ready  to 
operate  when  the  patient  is  prepared  (p.  649)  gives  one  the  impression 
that  the  surgeon  may  not  have  given  his  attentive  supervision  which  is 
essential  for  the  safety  of  his  patient. 

We  nuist  all  remem})er  that  we  have  passed  the  stage  when  surgeons 
simply  operated.  The  entire  object  of  an  operation  is  to  cure  the 
disease  with  the  least  danger. 

As  I  look  })ack  oxer  the  literature  on  postoperative  ])neumonia  and 
other  postoj)erative  complications,  on  mortality,  on  anesthesia,  I  am 
impressed  that  in  this  country  American  surgeons  ha^'e  made  a  tre- 
mendous advance.  No  nation  gives  more  careful  supervision  to  its  sick 
in  the  hospitals,  but  there  is  still  room  for  improvement,  and  one  of  the 
objects  of  hospital  standardization  is,  first,  by  a  survey,  to  ascertain 
the  facts,  and  then,  if  i)()ssil)le,  to  apply  the  remedy. 

Allen  O.  ^Ylli])})le,  of  New  York,^''  presents  a  study  of  ))<),sf operative 
pneumonitis  from  the  Presbyterian  Hospital.  These  pneumonias  occur- 
red after  every  form  of  anesthesia,  e\en  local.  He  gives  an  analysis  in 
97  cases  of  the  bacteriology  of  the  s})utum  before  and  after  o])eration. 
This  is  really  the  first  investigation  as  to  the  relation  between  post- 
operative pneiunonia  and  the  presence  of  the  pneumococcus  in  the  mouth, 
throat  or  si)uta  before  operation.  As  this  investigation  progressed,  it 
was  foinid  that,  in  the  majority  of  postoi)erative  ])neum()nias,  group  IV 
pneumococcus  was  found  in  the  sputa  l)efore  operation.  Excellent 
.r-ray  plates  of  the  chest  are  ai)])ended. 

His  conclusions  are  as  follows:  Postoperati\ c  ])neuni()iiia  is  a  more 
frequent  complication  than  either  acknowledged  or  r(>j)()rted;  the  pre- 
dis]M)siiig  fac-tors  are  recent  or  concurrent  inflammation  of  some  part 
of  tlic  ii])p('r  respiratory  tract,  ])uhnonar\'  congestion,  interference  with 
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normal  respiratory  movement  the  result  of  an  alxlomiiial  wound,  debili- 
tated condition  due  to  sepsis  or  cachexia,  the  increased  number  and 
virulence  of  the  pneumococcus  during  the  winter  and  early  spring. 
The  common  exciting  factor  is  group  IV  pneumococcus  most  frequently 
found  in  the  sputa.  This  gives  rise  to  an  atypical  pneumonia  of  short 
duration  and  low  mortality.  The  .r-rays  are  a  \'aluable  aid  in  early 
diagnosis.    There  are  twenty-fi^'e  references  to  the  literature. 

Wound  Treatment. — Harvey  Cushing's-^  foreword  to  his  splendid  con- 
tribution, "A  Study  of  a  Series  of  Wounds  Involving  the  Brain  and  its 
Enveloping  Structures,"  should  be  borne  in  mind  when  we  read  the 
literature  on  the  treatment  of  wounds  in  this  war.  I  have  attempted  to 
cover  this  thoroughly  in  the  December  numbers  of  Progressive  Medi- 
cine for  1915,  191()  and  1917,  which  portray  the  almost  unexplainable 
differences  of  opinion  and  the  apparent  lack  of  the  development  of  any 
uniform  method. 

Gushing  writes:  "When  no\el  surgical  experiences,  no  matter  how 
numerous,  are  crowded  into  the  period  of  a  few  weeks,  it  is  unsafe  to 
draw  too  many  deductions  therefrom.  Favorable  opinions  not  based 
on  end-results  have  had  to  be  retracted.  This  is  shown  in  the  story  of 
many  of  the  antiseptics,  of  abdominal  wounds,  woimds  of  the  thorax 
and  joints,  and  of  primary  and  secondary  suture  of  wounds." 

Crile"  gives  a  very  short  summary  of  his  viewpoint  based  upon  his 
experience  to  October,  1917.    He  describes  four  stages: 

1.  The  stage  of  depressed,  lowered  resistance  and  contamination 
about  the  first  twelve  hours. 

2.  The  stage  of  infection. 

3.  The  stage  of  granulation  and  healing. 

4.  The  stage  of  superficial  healing  which  may  be  associated  with 
sinuses  and  deformities. 

Each  stage  has  its  special  problems.  In  the  first  stage  the  indications 
are:  Restoration  of  depressed  local  resistance  and  the  destruction  of  the 
contaminating  bacteria.  This  is  accomplished  by  complete  excision  of 
devitalized  tissue  and  the  absolute  rest  of  the  part.  In  this  way  we 
render  the  wound  in  the  best  condition  to  resist  and  destroy  the  bacteria 
which  have  not  been  removed  by  excision. 

When  Crile  writes  that  no  chemical  antiseptic  can  be  a  substitute  for 
good  surgery,  he  uses  an  expression  which  is  repeatedly  seen  in  litera- 
ture. The  immediate  excision  of  the  devitalized  tissue,  especially  in  a 
war  wound,  demands  good  surgery.  Apparently  there  is  not  as  yet  a 
consensus  of  opinion  as  to  the  antiseptic.  Crile  mentions  the  Carrel- 
Dakin,  B.  I.  P.,  eusol  dichloramine-T  and  flavine. 

In  the  second  stage,  physiological  rest  comes  first.  It  requires  con- 
siderable surgical  judgment  when  free  incision  shoidd  be  made  and  how 
they  should  be  made.  The  wound,  whether  incised  or  not,  should  be 
treated  by  warm  moist  dressings.  The  stage  of  acute  infection  is  usually 
over  in  four  days  when  a  granulating  surface  has  been  thoroughly 
organized. 
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In  the  fliird  stage  of  granulation,  some  of  the  wonnds  may  be  closed 
by  secondary  suture,  but  the  open  wound  still  requires  drainage  and 
some  antiseptic  treatment.  Crile  still  is  of  the  opinion  that  the  choice 
lies  between  B.  I.  P.,  Carrel-Dakin  and  dichloramine-T. 

George  Dehelly,^^  who  was  associated  with  Alexis  C'arrel,  discusses 
the  Surgical  Closure  of  Wounds.  He  mentions  what  now  seems  well 
recognized,  that  in  the  early  period  of  the  war  infection  was  rampant, 
and  explains  it  by  an  expectant  attitude,  perhaps  one  of  non-interference, 
except  with  antiseptics.  Then  came  the  recognition  that  the  wound 
should  be  opened  widely  and  foreign  bodies  removed.  This  reduced  the 
acuteness  of  the  infectious  process,  but  the  period  of  healing  before 
complete  cicatrization  often  nms  into  months. 

In  August,  1916,  Dehelly  and  Dumas  attempted  the  surgical  closure 
of  wounds  following  the  principles  of  Carrel  and  Dakin,  and  since  that 
time,  in  90  per  cent,  of  the  wounds,  complete  surgical  sterilization  was 
obtained  to  allow  closure  within  twelve  days. 

In  1910,  Gaudier  recommended  complete  excision  of  the  recent  wound 
within  the  first  eight  hours,  and  primary  suture. 

Dehelly  discusses  the  relative  value  of  primary  excision  with  imme- 
diate suture  as  compared  with  primary  excision  followed  by  the  Carrel 
method  of  sterilization  and  secondary  suture. 

The  chief  cause  of  failure  after  immediate  suture  is  the  presence  of 
streptococci,  especially  the  hemolytic  streptococcus.  Dehelly _  rather 
favors  the  secondary  suture.  The  wound  is  excised  and  sterilized  by 
the  Carrel  method.  The  date  for  closure  rests  upon  the  bacteriological 
examination. 

In  secondary  closure,  as  in  primary  closure,  there  must  be  no  dead 
spaces  and  no  tension.  Even  in  some  cases  of  granulating  wounds,  he 
prefers  secondary  suture.  First,  resection  of  the  scar  and  granulation 
tissue,  then  the  Carrel-Dakin  treatment,  then,  in  a  few  days,  closure. 

Martin,29  in  an  article  entitled  The  Physical  Factors  Influencing 
Infection,  l)rings  out  the  knowledge  gained  in  this  war.  At  the  out- 
break the  ruling  idea  was  the  avoidance  of  se(;ondary  infection.  Now 
all  recognize  that  the  infection  is  primary. 

In  previous  wars  wounds  healed,  not  because  there  was  no  primary 
infection,  but,  because  of  the  character  of  the  wound,  the  tissues  were 
able  to  take  care  of  the  infection,  and  nuicli  of  the  secondary  infection 
was  due  to  the  bad  technic  on  the  part  of  surgeons. 

Nevertheless,  this  idea  is  by  no  means  new  to  this  war.  After  the 
Russo-Japanese  War  I  have  reviewed  articles  ui  Progressive  jNIedicine, 
especially  those  by  von  lleyherr,  who  maintahied  this  viewi)oint.  Sur- 
geons have  always  recognized  that  foreign  bodies  and  dead  tissue  and 
cavities  filled  with  blood  lowered  the  resistance  of  the  vascular  tissues 
to  infection. 

In  Noveuil)er,  1<)17,  at  the  Surgical  Conference  of  the  Allies,  the 
consensus  of  opinion  fa^•o^e(l  primary  complete  excision  followed  by 

"  Annals  of  Surgery,  191S,  Ixviii,  430. 
»  Ibid.,  436. 
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immediate  suture.  However,  there  are  still  ditterences  of  opinion,  as 
Noiced  by  Dehelly  just  quoted. 

There  is  no  doubt  that  under  the  environment  of  war  it  simplifies 
the  treatment  of  the  wounded,  if  it  is  possible  to  get  them  early,  to 
subject  them  to  this  immediate  excision  and  suture.  The  treatment  of 
an  open  wound  preparatory  to  early  secondary  suture  is  a  far  more 
difficult  procedure.  It  is  simply  a  question  of  results,  and  it  is  very 
difficult,  from  the  literature,  or  from  personal  reports,  to  get  exact  data. 

There  seems  no  question  that  in  some  cases  immediate  excision  and 
suture  are  successful.  On  the  other  hand,  there  is  no  doubt  that  in  a 
certain  percentage  of  wounds  there  must  first  be  a  period  in  which  the 
wound  is  left  open  for  sterilization  before  suture.  At  the  present  time 
there  may  be  individual  surgeons  whose  experience  and  judgment  have 
reached  such  a  point  that  they  know,  in  the  majority  of  cases,  when  to 
close  and  when  to  leave  open  for  secondary  suture.  But  none  of  them, 
so  far  as  I  have  been  able  to  ascertain,  have  been  able  to  formulate  rules 
which  will  allow  less  experienced  surgeons  to  obtain  the  same  results. 

It  would  appear  that  it  is  more  dangerous  to  make  the  mistake  of 
closing  the  wound  and  then  to  have  to  reopen  it  for  infection  than  to 
leave  it  open  for  secondary  suture.  Nevertheless,  we  must  recognize 
that  the  Carrel-Dakin  or  any  other  method  of  treating  an  open  wound 
requires  a  larger  personnel,  of  both  surgeons  and  nurses,  with  unusual 
training  and  a  hospital  equipped  with  all  the  necessary  apparatus. 

Fortunately,  with  either  method,  the  results  haxe  improved. 

IMarquis^**  and  others,  report  that  in  a  recent  large  battle  there  was 
constructed  for  the  immediate  treatment  of  the  wounded  six  large  opera- 
ting rooms  which  allowed  178  operations  wdthin  twenty-four  hours.  The 
majority  of  the  wounded  arrived  for  treatment  from  six  to  twelve 
hours  after  injury.  A])parently  only  the  severer  cases  were  operated  on. 
The  majority  of  the  cases  were  excised  and  sutured  at  once:  compoimd 
fractures,  cranial  and  thoracic  wounds.  There  were  29S  patients,  with 
550  wounds.  Of  these,  342  involved  the  soft  parts,  132  bone,  34  joints, 
15  cranium,  19  abdomen  and  12  the  thorax.  Of  these,  109,  almost  half, 
were  primarily  excised  and  sutured.  In  370,  the  wounds  were  closed 
secondarily.  Of  the  109  closed  primarily,  45  had  to  be  reopened.  The 
total  mortality  was  6.5  per  cent. 

Stokes  and  Tytler^^  present  the  result  of  their  research  on  primary 
and  delayed  primary  suture  of  gunshot  wounds  in  a  casualty  clearing 
station.  The  chief  cause  of  failure  in  the  wound  closed  primarily  is  the 
presence  of  a  hemolytic  streptococcus.  If  routine  cover-slips  and  cul- 
tures are  made  at  the  time  the  wound  is  excised  and  closed,  the  wound 
may  be  reopened  when  the  bacteriological  report  is  made.  This,  of 
course,  is  a  difficult  thing  to  do,  and,  according  to  Dehelly,  if  one  should 
follow  the  bacteriological  report  only,  some  wounds  might  be  unneces- 
sarily reopened. 

The  authors  have  not  found  any  antiseptic  which,  when  used  at  the 
primary  excision,  will  protect  from  the  hemolytic  streptococcus. 

'"Bull,  et  M6m.  de  la  Soc.  de  Chir.  de  Paris,  1917,  xlii,  2281;   abstract,  Surg., 
Gynec.  and  Obst.,  1918,  xxvi,  p.  503. 
»i  British  Jour,  of  Surg.,  1918,  vi,  92. 
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From  this  research  they  conchide  that  with  careful  selection  and  effi- 
cient operation,  immediate  suture  may  be  done  with  a  large  measure 
of  success,  while  in  some  wounds  immediate  suture  must  be  the  opera- 
tion of  choice,  for  example,  in  those  of  the  head,  chest  and  joints;  but, 
on  the  whole,  these  British  surgeons  are  inclined  to  the  view  that,  in 
the  average  wound,  delayed  suture  is  safer  and  more  certain  in  its  results. 
They  also  express  the  opinion  that  when  the  wounded  must  be  evacuated 
immediately  after  operation,  delayed  suture  must  be  the  method  of 
choice.  Delayed  suture  must  also  be  the  method  when  the  surgeon  is 
in  doubt. 

Moynihan,^'^  ^^gn  he  addressed  the  CHnical  Congress  of  Surgeons, 
in  October,  1917,  put  very  little  faith  in  antiseptics,  and  showed  himself 
a  great  advocate  of  the  immediate  excision  and  primary  closure  of 
wounds,  and  even  when  the  wounds  were  closed  secondarily  in  the  stage 
of  granulation,  he  was  rather  of  the  opinion  that,  if  the  granulation  tissue 
of  the  cavities  and  sinuses  were  excised  and  the  wound  closed  under 
proper  aseptic  technic,  antiseptics,  such  as  B.  I.  P.,  are  unessential. 
For  the  treatment  of  the  open,  infected  wound  he  seemed  to  favor  the 
physiological  method  of  \Vright,  which,  we  all  know,  consists  of  the  appli- 
cation of  salt  solution  as  a  fluid  or  in  salt  packs.  He  describes  the  Carrel- 
Dakin  method,  but  not  enthusiastically.  He  thinks  it  is  a  difficult 
method  to  pursue  without  interruption,  and  if  there  is  interruption,  it 
fails.  He  also  expresses  the  opinion  that  the  so-called  B.  I.  P.  (bismuth- 
iodoform-paraffin)  deserves  less  credit  than  the  surgery  which  precedes 
it.  He  seems  to  be  more  in  favor  of  flavine  compounds  as  an  antiseptic 
than  any  other.  Mechanical  cleansing,  excision  of  infected  and  dead 
tissue  and  foreign  bodies,  according  to  IMoynihan,  is  the  supreme  neces- 
sity in  all  cases.  ^Yllen  this  is  done  early  and  the  wounds  closed,  80 
to  90  per  cent,  healed. 

So  far,  I  have  been  unable  to  find  a  specific  report  with  such  an  excel- 
lent percentage  when  the  individuals  report  actual  cases  in  large  num- 
bers, yet  many  of  my  personal  letters  from  American  surgeons  in  France 
mention  80  per  cent,  of  successful  cases,  in  one  of  the  best  reports  which 
I  have  just  given,  the  successful  closures  were  a  little  more  than  50  per 
cent. 

Eighty  per  cent,  seems  to  represent  the  general  claims,  but  it  is  yet 
to  be  proved  by  actual  figures. 

In  infected  cases  and  wounds  which  must  be  left  open,  Moynihan 
considers  that  the  physiological  methods  are  as  valuable  as  the  antiseptic 
methods.  He  believes  that  the  natural  defensive  ])owers  of  the  tissues  do 
just  as  well  without  an  antiseptic.  Whether  he  has  changed  his  views 
since  then  I  am  unable  to  find  out. 

Bowlby  and  Wallace''^  describe  the  method  of  wound  ireatment  in  the 
casualiy  clearing  staiion  of  the  liritish  Army. 

It  is  necessary  in  this  critical  review,  in  order  to  give  a  picture  of  the 
different  vic^^'points,  to  make  considerable  repetition  of  the  various 
methods. 

32  Surg.,  Gynec.  and  Obst.,  1917,  xxv,  583. 

M  British  Medicine  in  the  War,  1914-1917,  p  30. 
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According  to  these  two  surgeons,  the  prune  object  of  every  casualty 
clearing  station  is  to  treat  and  retain  all  patients  until  they  can  be  trans- 
ported safely  back.  In  quiet  periods  this  is  not  difficult.  In  heavy  fight- 
ing, when  many  wounded  arrive  during  short  periods,  there  must  be 
some  provision  for  selective  evacuation.  It  is  apparently  less  difficult 
during  this  time  of  stress  to  provide  for  the  operative  treatment  of  the 
wounded  than  to  select  and  to  arrange  for  the  transportation  of  those 
numl)ers  necessary  to  create  vacant  beds  for  the  new  cases. 

Another  difficulty  is  that  the  retention  of  patients  in  the  casualty 
clearing  station  throws  an  added  burden  by  the  dressing  of  wounds  on 
the  already  overworked  operating  team.  There  seems  no  question  that 
the  prime  importance  after  the  rapid  transportation  to  the  casualty 
clearing  station  is  the  immediate  operative  treatment  of  the  wound. 

I  have  already  mentioned  that  no  attempt  is  made  to  disinfect  wounds 
before  they  reach  the  casualty  station,  because  it  is  useless  and  a  waste 
of  time.  According  to  these  authors,  the  most  important  alteration  in 
the  recent  treatment  of  wounds  since  the  early  days  of  the  war  is  that 
excision  of  the  damaged  tissue  has  become  the  routine  method,  and  the 
eariier  this  is  carried  out  the  greater  the  probability  of  success. 

As  to  antiseptics,  they  mention  two:  Dakin's  fluid  and  eusol.  These 
authors  also  write  that  the  method  of  Carrel  has  been  increasingly  em- 
ployed in  the  past  year,  with  exceptionally  good  results.  But  they 
remark:  "When  the  wounded  are  arriving  in  large  numbers  this  method 
presents  difficulties. "  It  is  also  interesting  to  note  that  the  continuity 
of  the  Carrel  treatment  is  maintained  on  every  ambulance  transporting 
the  wounded  from  the  casualty  clearing  station  to  the  base  hospital. 

I  have  always  advocated  that  this  was  possible,  but  it  is  the  first  time 
that  I  have  found  it  so  stated  in  the  literature. 

Hydrogen  peroxide  is  employed  chiefly  to  loosen  adherent  dressings. 
Carbolic  acid,  according  to  these  authors,  employed  frequently  eariy  in 
the  war  for  immediate  sterilization,  has  been  discontinued,  but  many 
surgeons  still  employ  a  combination  of  1  to  20  or  1  to  40  carbolic  acid 
with  equal  parts  of  hydrogen  peroxide.  It  will  probably  take  the  British 
surgeons  many  years  to  lose  their  faith  in  the  antiseptic  that  laid  the 
foundations  of  modern  surgery. 

Just  as  the  motor  ambulance  has  replaced  the  horse,  so  should  the 
h:\'pochlorites  replace  carbolic  acid  and  other  antiseptics. 

These  authors  apparently  do  not  put  much  faith  in  lymph  lavage, 
because  they  write  that  the  salt  pack  has  largely  been  supplanted  by 
eusol  and  Dakin's  fluid.  However,  in  large  open  wounds  in  patients  who 
must  be  transported  the  salt  pack  is  useful  during  the  transport,  when 
it  is  impossible  to  dress  the  wound  for  a  few  days  and  the  number  of 
wounded  is  too  large  and  the  personnel  too  small  to  allow  the  Carrel- 
Dakin  method. 
The  same  apparently  is  true  of  bismuth-iodoform-parafhn. 
Excision  and  Suture  of  Superficial  Gunshot  Wounds  under 
Local  Anesthesia.      Brock^''*  makes  this  contribution  from  General 

3*  Surg.,  Gynec.  and  Obst.,  1918,  xxvi,  565. 
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Hospital  No.  9,  in  France  (Lakeside  Unit),  and  one  would  expect  it 
from  Crile's  clinic  in  France.    It  should  have  an  important  application 
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Vic.  14. — 1,  hish-explosive  wound,  skin  i)reparp(l  with  iodine  and  alcohol;  2, 
iiijccfiiin  novocain,  1  to  200;  'A,  an  area  5  cm.  in  widtli  is  l)I()cke(l;  4,  in  order  to  obtain 
an  elliptical  wound,  it  i.s  often  neces-sary  to  l)Cgin  the  line  of  excision  farther  away 
from  tlie  wound  than  the  condition  of  the  ti.ssue  itself  demands;  5  and  G,  the  e.xcision 
of  the  wound  en  masse;  7,  it  is  advisable  in  all  cases  to  make  skin  (laps,  as  this  pro- 
cedure ie.'-sens  tension  and  tends  to  prevent  inver.'don  of  skin  edges;  8,  silkworm-gut 
suture  material  is  employed;  the  end  sutures  are  ])laced  about  2  cm.  from  the  begin- 
ning and  end  of  the  incision,  which  i)rocedure  prevents  puckering  at  the  ends;  0, 
sutures  are  jilaced  loosely  at  2  cm.  intervals  or  wider  and  about  15  cm.  from  the  margin 
of  wound.  The  dead  space  is  eliminated  by  including  deeper  tissues;  10,  skin  edges 
everted,  alcohol  dressing,     (iirock.) 


to  iiidiistriiil  ,snr<,fcr\-.    'I'lic  excision  ot"  the  pi-'uiuiry  wound,  oi-  later  of  the 
suj)erfieial  ulcerating  \\()un(l,  reduces  the  period  of  disability  and  is  not 
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only  economic  in  time  of  the  patient,  whether  he  be  a  soldier  or  a  worker, 
but  of  the  surgeon  and  in  material.  Figs.  14,  15,  16,  with  their  legends, 
picture  the  character  of  the  superficial  wounds,  the  method  of  local 
anesthesia,  of  excision  and  suture.     In  the  cases  reported,  the  wounds 


Fig.  15. — Shrapnel  wound  after  six  days'  treatment,  and  six  days  after  excision  and 
»  suture.     (Brock.) 

were  excised  and  sutured  after  four  to  six  days'  treatment.    Novocaine, 
1  to  200,  was  employed. 

The  primary  treatment  of  the  superficial  wound  was  a  hot  dressing 
followed  by  a  wet  dressing  of  65  per  cent,  alcohol.  The  hot  application 
consisted  of  gauze  boiled  in  4  per  cent,  boric  acid;  the  dressings  were 


Fig.  16. — High-explosive  wound  after  four  days'  treatment  and  seven  days  after 
excision  and  sut\ire.     (Brock.) 


made  three  times  daily.  Now  and  then  the  wounds  were  exposed  daily 
to  the  sun's  rays.  When  the  granulations  appeared  healthy,  the  wounds 
were  excised  and  closed.  There  was  no  bacteriological  control.  The 
sutures  were  not  removed  until  at  least  the  eighth  day. 
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He  reports  294  such  superficial  wounds  in  which  heaHng  occurred  jJer 
priniam  in  over  95  per  cent. 

This  is  simply  another  important  lesson  of  the  war's  experience 
which  should  be  applied  to  industrial  surgery  and  all  granulating  wounds. 
Previous  to  this  war,  too  many  wounds  were  allowed  to  take  their  time  in 
healing.  Excision  and  suture  or  skin  grafting  were  not  usually  employed. 
This  report  also  demonstrates  that  the  preparation  for  the  excision  of 
a  granulating  wound  may  be  simple,  and  many  methods  of  preparing 
it  accom])lish  the  same  results. 

For  years  T  have  excised  and  grafted  granulating  wounds  of  all  sizes 
without  i)reliminary  preparation,  except  ordinary  cleanliness  and  a 
boric  acid  dressing,  and  the  technic  of  cleaning  the  granulating  surface 
at  the  time  of  the  operation  has  been  the  same  as  the  technic  of  the  skin 
employed  during  the  ]3eri()d  in  which  the  operation  was  performed.  I 
find  that  when  the  Carrel-Dakin  method  is  employed,  one  may  graft 
on  the  sterilized  granulation  tissue  without  excision.  In  some  cases  this 
has  a  great  advantage,  especially  in  wounds  of  the  chest  wall  where  the 
excision  bears  ribs  and  cartilage,  and  when  the  granulation  tissue  is  on 
tendons  or  near  the  synovial  membrane  of  joints.  The  application  of 
the  Carrel-Dakin  to  the  granulating  wound  should  reciuire  no  more 
time  than  the  method  of  dressing  described  by  Brock. 

QrixoFORMOL  Solution  in  War  Surgery.  Pilcher,"*^  of  Brooklyn, 
X.  Y.,  because  Dakin's  solution  is  not  stable,  is  difficult  to  i)repare,  and 
its  ai)pli('ation  irritating  to  the  skin  if  not  ])r()perly  prei)ared,  and  for 
other  reasons,  attem})ted,  as  many  others  have  done,  to  get  a  substitut(\ 
I  will  not  give  the  formula  here,  because  this  paper  is  but  a  preliminary 
report  and  we  have  no  evidence  as  yet  that  it  is  a  substitute. 

iM-om  the  time  of  the  first  publication  of  the  Carrel-Dakin  method, 
inimerous  surgeons  have  attempted  to  get  a  chemical  solution  which 
would  accomplish  the  same  results  with  less  trouble  and  less  api)aratus. 
His  work  has  stimulated  the  entire  surgical  profession  in  improving  the 
methods  of  treatment.  This  evidence  must  be  interpreted  as  demon- 
strating that  the  Carr(>l-Dakin  method  was  one  of  the  greatest  contri- 
butions to  wound  treatment  in  this  war.  I  am  convinced  that  many 
have  attempted  to  find  a  substitute  before  thoroughly  understanding 
and  mastering  Carrel's  method.  In  my  experience,  the  more  one  uses 
this  method  of  wound  treatment  and  becomes  familiar  with  its  basic 
principles  and  trains  one's  personnel  to  cooperate,  the  difficulties  diminish 
and  the  results  improve. 

In  my  clinic  at  St.  Agnes's  Hospital  we  were  getting  very  indifferent 
results  until  we  sent  one  of  our  interns  to  the  Rockefeller  Institute,  and 
until  Major  Stewart,  a  former  member  of  our  surgical  stalf,  made  St. 
Agnes's  Ilospital  a  few  visits  and  dressed  the  wounds  for  us.  It  nuist  be 
remembered  that  I  was  familiar  with  tlu^  method,  had  visited  the  war 
h()si)ital  at  the  Rockefeller  Institute  on  a  nuin))er  of  occasions,  had  sup- 
plied the  hospital  with  all  the  ajjparatus,  but  it  required  one  more 
familiar  with  the  details  to  start  the  treatment  properly.    It  now  moves 

**  Annals  of  Surgery,  Noveniher,  1918,  Ixviii,  p.  467. 
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along  smoothly,  and  many  of  the  dressings  are  done  by  the  Sisters  and 
senior  nurses. 

Burns.  Paraffin  Wax  Treatment.  Sherman,""'  who  has  written  on 
this  suhjeet  before,  presents  a  detailed  descrijjtion  with  man\'  illustra- 
tions. The  present  article  is  based  on  nine  years'  ex])erience  in  industrial 
surgery  and  attempts  to  standardize  the  treatment  of  soine  :](),()()()  cases 
of  burns. 

In  brief,  the  burns  of  lesser  degree  were  treated  in  the  dispensary,  and 
have  apparently  done  well  with  dressings  of  boric  ointment,  or  0.9  per 
cent,  solution  of  picric  acid.  Hospital  cases,  as  a  rule,  have  first  been 
exposed  to  the  open-air  method,  and  the  burns  have  been  covered  with 
powders  followed  by  the  application  of  dry  heat  or  boric  ointment.  This 
method  gave  less  trouble  than  the  contiinious  bath  treatment.  Sherman 
states  that  one  of  the  basic  principles  in  the  treatment  of  burns  was  the 
exclusion  of  air,  but  this  was  really  never  accomplished  until  Barthe  de 
Sandfordt  perfected  the  mixture  of  paraffin  and  resin  (amhrine). 

Sherman  states  that,  in  spite  of  opposition,  this  method  is  gradually 
being  adopted  in  military  hospitals.  Sherman  introduced  this  new 
technic  in  November,  191(>,  and  was  able  to  compare  it  with  his  pre- 
vious large  experience.  lii  this  time  he  has  had  about  3000  cases,  and  it 
has  superseded  all  other  methods  and  has  now  been  adopted  as  the 
standard. 

All  burns,  regardless  of  character,  are  thoroughly  dried  and  the 
burned  area  is  then  covered  with  a  coating  of  paraffin  wax.  A  thin  la>'er 
of  cotton  covers  the  paraffin  wax  aufl  is  incorporated  into  it  by  painting 
over  the  cotton  with  a  fine  varnish  brush  some  more  of  the  paraffin 
mixture.  Then  this  is  covered  with  cotton  and  bandages.  The  wounds 
are  redressed  every  twenty-four  hours.  The  seropurulent  discharge  lifts 
the  wax  dressing,  and  can  always  be  removed  without  pain.  The  surface 
of  the  wound  is  then  cleansed  with  saline  or  boric  acid  and  dried  and  the 
wax  dressing  reapplied.  It  is  unnecessary  to  use  any  strong  antiseptics. 
The  cotton  should  never  be  applied  until  there  is  a  layer  of  wax.  Later, 
when  granulations  have  appeared  in  the  more  severe  burns,  the  granu- 
lating surface  can  be  sterilized  by  the  (^arrel-Dakin  method  and  grafted. 
In  the  majority  of  less  severe  burns,  complete  coxering  with  epithelium 
takes  place  without  grafting. 

I  have  had  no  experience  with  this  method,  but  have  gotten  equally 
good  results  with  simple  sterile  vaseline  or  boric  ointment,  jjroperly 
employed,  which  means  daily  dressing  and  plenty  of  ointment.  The 
vaseline  is  more  economical  than  the  paraffin  wax,  })iit  Sherman's  experi- 
ence is  so  large  that  one  must  conclude  that  this  paraffin-wax  treatment 
may  ultimately  become  the  standard  method. 

Sherman  does  not  speak  of  contractions.  I  have  again  and  again 
discussed  this  in  PROCiRESsnE  ^Medicine  as  the  most  distressing  compli- 
cation of  a  burn.  As  I  look  back  o\'er  my  experience  with  burns,  I  am 
forced  to  conclude  that  the  prolonged  healing  and  the  contractures  are 
not  due  so  much  to  the  method  of  treatment  as  to  neglect.    The  majority 

^  iinvg.,  Gyuec.  and  Obst.,  1918,  xxvi,  450. 
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of  cases  are  not  dressed  daily.  The  surfaces  are  not  kept  clean.  Gauze 
and  cotton  are  allowed  to  stick  to  the  surface.  For  this  reason,  if  we  can 
educate  and  persuade  the  general  profession  to  adopt  the  paraffin-wax 
method,  they  may  take  more  interest  in  their  cases.  Again,  the  paraffin 
wax  undoubtedly  prevents  gauze  and  cotton  from  adhering  to  the  wound, 
and  therefore  removes  the  chief  cause  of  discomfort  and  the  chief  factor 
which  retards  rapid  ei)idermization. 

A.  J.  Hull"  reports  his  routine  treatment  as  follows: 

The  burn  is  washed  with  a  1  to  1000  solution  of  acriflavine  or  pro- 
flavine dried  with  gauze  or  by  an  electric  drier,  covered  with  a  layer  of 
paraffin,  then  a  layer  of  wool,  then  a  second  layer  of  paraffin-,  then  more 
wool  and  a  bandage.  This  is  similar,  therefore,  to  Sherman's  method, 
with  the  exception  of  the  flavine  solution.  This  method  makes  a  flavine- 
l>araffin  covering.  Later  on,  scarlet-R  (1  per  cent.)  is  substituted  for 
fl;i\iiie. 

Wound  Infections.  There  is  a  very  interesting  summary  of  this  subject 
b>-  F.  W.  Andrewes,^*  professor  of  pathology  at  the  University  of  London. 
It  gives  the  ])oint  of  view  of  an  English  pathologist.  He  calls  attention 
to  the  well-known  fact  that  the  majority  of  modern  surgeons  trained  in 
asepsis,  in  the  operati^•e  technic  of  the  common  woiuid  made  by  oper- 
ation, found  themselves  confronted  by  the  vast  numbers  of  huge  wounds 
grossly  infected.  In  the  investigation  of  these  novel  problems  two 
schools  of  treatment  arose. 

One,  led  by  Sir  Almroth  F.  Wright,  advocating  the  so-called  yhysio- 
logical  method.  It  is  the  opinion  of  Andrewes  that  the  research  of  Wright 
and  his  colleagues  was  brilliant.  They  devised  various  technical  methods 
which  have  been  thoroughly  reviewed  in  previous  numbers  of  Puo- 
(iiiESSiVE  Medicine.  The  ])rincii)le  of  this  treatment  was  to  aid  Nature's 
process  of  combating  infection.  One  process  which  they  could  aid  was  to 
increase  the  free  flow  of  lymph,  called  by  Wright  lymph  larage.  The 
treatment  consisted  of  hy])ertonic  salt  solution  with  or  without  the 
addition  of  sodium  citrate,  and  heat.  The  wounds  were  left  open.  There 
was  nothing  new  either  in  the  ap])lication  of  salt  solution  or  the  hot 
applications.  At  least,  the  latter  and  the  irrigation  with  ^^•ate^  was  a 
method  commonly  employed  in  our  Civil  War.  The  objection  to  this 
treatment  was  the  attempt  to  apply  it  to  all  wounds  in  all  cases. 

The  second  school  worked  with  some  antisei)tics.  At  first,  there  was 
an  attempt,  following  the  early  methods  of  Lister,  to  steriUze  the  wound 
by  a  single  application  of  a  strong  antiseptic — pure  carbolic  acid,  carbolic 
acid  and  camphor,  ether  or  iodine.  Later,  sterilization  was  attempted 
by  the  repeated  ai)])hcation  of  some  antiseptics,  one  or  many.  ^  ery 
([uickly  it  was  found  that  the  hyjxxhlorites  seemed  to  give  the  most 
successful  results.  Lorain  Smith,  and  his  colleagues  in  Edinburgh, 
worked  A\ith  a  combination  of  bleaching  powder  and  calcium  borate. 
The  solution  was  called  eusol  and  became  very  popular;  the  powder  was 
called  rii))(i(1. 

"  Briti-sh  Med.  .Tour.,  1017,  ii,  788;  abstract,  Surg.,  Gynec.  and  Obst.,  1918,  xxvi, 
p.  .354. 
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Dakin,  working  independently  in  Conipiegne  with  Carrel,  introduced 
a  somewhat  similar  solution  which  finally  led  to  the  development  of 
Dakin' s  soluiinn  and  Carrel's  special  technic  of  its  employment.  Later 
researches  of  Dakin  ^^■ith  Cohn,  of  Leeds,  gave  rise  to  a  new  chloramine 
product — chloramine-T,  which  has  been  fully  described  in  i)revious 
numbers  of  Progressive  Medicine. 

The  hypoclilorites  not  only  became  the  chief  agent  for  the  steriliza- 
tion of  wounds,  but  also  for  the  disinfection  of  ships  and  other  infected 
environment  of  the  arm}'.  It  is  interesting  to  note  that  as  a  disinfectant 
of  shii)s  it  was  first  em])loyed  on  the  Aquitania.  It  proved  not  only 
efficacious,  but  was  far  more  economical  than  the  previously  employed 
antiseptics — carbolic  acid  and  cresol. 

Flavine  and  acrijiaiine  were  originally  prepared  by  Benda  at  the  sug- 
gestion of  Ehrlich  for  the  treatment  trypanosomiasis.  Later,  this  agent 
was  studied  by  Carl  Browning,  who  also  included  in  his  researches  bril- 
liant green  and  aniline  dyes.  P'lavine  seemed  to  give  the  best  results, 
Q(g  in  proper  dilution  it  appeared  harmless  to  tissue  and  did  not  impair 
the  power  of  the  leukocytes.  The  investigation,  however,  was  more  or 
less  impeded  at  the  time  this  article  was  written  by  the  difficulty  of 
obtaining  the  drug. 

Andrewes  calls  attention  to  the  fact  that  there  had  never  been  such 
an  opportunity  for  the  study  of  all  the  problems  of  the  bacteriology  of 
septic  \^ounds. 

I  have  previously  called  attention  to  the  fact  that  surgical  bacteriology 
had  been  more  or  less  discontinued  as  a  subject  for  investigation  since 
1900.  The  condition,  of  war  wounds  in  France  made  this  imperative, 
and  much  had  to  be  done  to  make  up  for  the  lack  of  preparedness. 
There  seems  no  question  now  that  our  failure  to  continue  the  investiga- 
tions of  surgical  pathology,  even  on  the  scanty  material  of  peace  time, 
was  a  great  mistake.  Andrewes  mentions  the  important  observation 
of  Dale,  who  discovered  that  the  so-called  toxins  of  certain  aiierobic 
l)acilli  connected  with  gas  gangrene  were  really  the  salts  of  ammonia. 
INIcIntosh  and  Fildes,  at  the  London  Hospital,  Dean,  at  Manchester, 
and  Miss  Robertson,  at  the  Lister  Institute,  made  extensi\'e  investiga- 
tions on  anerobic  infections  of  Avounds. 

Last  year  I  reviewed  the  work  of  Bull,  at  the  Rockefeller  Institute, 
in  New  York,  who  discovered  the  toxin  of  the  gas  bacillus  and  appar- 
ently also  its  antitoxin. 

Although  not  mentioned  by  Andrewes,  it  may  lie  stated  that,  in  spite 
of  this  tremendous  opportunity  for  the  investigation  of  sei)tic  wounds, 
no  i)rotoctive  or  curative  serum  was  discovered,  except  i)erhaps  that  of 
Bull  for  the  gas  bacillus.  However,  there  are  no  reports  from  the  front 
as  to  the  practical  application  of  his  antitoxin. 

The  improvement  in  the  treatment  of  infected  wounds  has  been  due, 
first,  to  the  work  of  Dakin  and  Carrell  and  their  method  of  continuous 
application  of  an  antiseptic  combined  with  other  technical  measures  of 
wound  treatment.  Perhaps  the  greatest  contribution  of  the  war  has 
been  the  discovery  that  the  best  treatment  for  infected  wounds  is  the 
early  operative  treatment,  the  principle  of  which  is  the  excision  of  the 
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devitalized  tissues  as  well  as  of  the  foreign  body,  and  in  certain  cases 
the  immediate  closure. 

To  make  this  possible  there  must  be  a  wonderfully  developed  ambu- 
lance corps.  Wounded  should  be  collected  and  transported  with  such 
rapidity  that  they  are  brought  to  the  first  operation  station  in  contact 
with  the  trained  operating  team  within  six  to  eight  hours.  This  trans- 
j)()rtation  must  not  only  be  speedy,  but,  as  far  as  possible,  gentle,  and 
during  the  transportation  the  wounded  must  be  protected  from  cold 
and  hemorrhage.  No  disinfection  seems  to  be  of  any  particular  value 
until  it  begins  with  the  noted  operation  under  anesthesia.  The  ultimate 
triunij>h,  therefore,  over  infected  wounds  has  been  chiefly  due  to  the 
sohing  of  the  military  problem  of  transjxjrtation  and  the  surgical 
j)r()i)h'm  of  a  delicate  major  operation. 

\\  hen  wounds  must  be  left  open,  the  consensus  of  opinion  seems  to 
be  that  an  antiseptic  method  along  the  lines  of  Carrel-Dakin  gives  better 
results  than  the  physiological  method  of  Wright.  Nevertheless,  there 
is  still  need  for  some  more  certain  agent  to  combat  the  more  virulent 
organisms,  especially  the  hemolytic  streptococcus.  There  still  must  be 
investigations  for  protective  and  curative  sera. 

B()\vlb\'  and  Wallace,^''  in  discussing  the  bacteriology  of  infected  war 
wounds,  call  attention  to  the  mixed  infections  and  the  A'arious  forms  of 
amebic  bacilli,  and  they  observe  that  the  bacillus  of  gas  gangrene  and 
other  anerobic  bacteria  were  found  to  be  present  in  large  numbers  early 
in  the  war,  and  early  in  the  stage  of  infection.  But  in  the  latter  period 
of  the  war,  these  anerobic  organisms,  especially  the  gas  })acillus,  are  less 
frequently  observed,  especially  the  clinical  picture  of  gas  phlegmon  or 
cellulitis,  while  the  pus-producing  organisms,  which  appear  later  in  the 
wound,  are  now  the  chief  cause  of  trouble.  This  undoubtedly  is  due  to 
the  change  in  womid  treatment:  The  earlier  intervention,  the  complete 
excision  of  the  \\()un(l,  and  l)('tt(>r  methods  of  drainage  when  the  wounds 
are  not  closefl. 

The  organism  which  gi\cs  most  troubk'  now  i>  the  hemolytic  strei)t()- 
coccus.  Numerous  trained  bacterioh)gists  have  thoroughly  investigated 
the  bacterial  Hora  of  war  wounds,  but,  as  1  stated  before,  the  great 
improvement  in  results  has  been  due  chiefly  to  military  and  snrgical 
measures.  Since  writing  the  beginning  of  this  chapter  on  wound  infec- 
tions, I  asked  Dr.  Ford,  professor  of  bacteriology  of  the  Johns  Hopkins 
Medical  School,  what  new  discoveries  had  there  been  in  bacteriology  due 
to  this  tremendous  material,  and  he  answered,  "  None."  No  new  organ- 
isms have  been  identified,  and  no  preventive  or  curati^'e  sera  discovered 
for  wound  infection.  Undoubtedly,  however,  surgeons,  due  to  their 
opportunities,  have  paid  more  attention  to  the  growth  of  bacteria  in  the 
tissues  of  the  wounds  and  to  methods  of  preventing  or  combating  this 
growth.  Apparently,  there  is  no  oi)portunity,  by  cover-slip  or  culture 
methods,  to  o!)tain  information  which  will  allow  a  surgeon  to  decide 
from  the  bacteriological  report  whether  to  close  or  leave  open  the  recent 
wound  he  has  excised.    The  literature  records  attempts  at  this  i)acterio- 

3!*  British  Modiciue  in  the  War,  l'.U4-l<)17,  p.  38. 


GAS  GANGRENE  245 

logical  check,  but  the  consensus  of  opinion  is  that  it  cannot  l)e  (lei)en(le(l 
upon. 

^Yhen  wounds  are  left  open  for  secondary  closure,  ("arrel  and  his 
followers  i)lace  almost  entire  reliance  on  the  cover-slip  study  of  the  secre- 
tions of  the  wound  to  indicate  to  them  the  success  of  their  sterilization 
and  the  best  time  to  close.  Other  surgeons,  who  also  close  secondaTily, 
depend  entirely  upon  the  picture  of  the  wound  and  the  condition  of  the 
patient,  and  do  not  employ  a  bacteriological  control.  There  is  no  doubt 
that  the  latter  group  records  excellent  results.  Carrel's  method,  however, 
appeals  to  me  and  many  others  as  more  precise  and  the  safer. 

Gas  Gangrene.  I^owlby  and  Wallace^"  mention  the  common  occurrence 
of  this  wound  complication  in  the  early  months  of  the  war.  The  British 
surgeons  recognized  two  types:  gaseous  cellulitis  and  massive  gas 
gangrene.  The  former  was  a  milder  type  and  confined  to  the  soft  parts 
in  the  region  of  the  wound.  Free  incision  and  drainage  usually  accom- 
plished a  cure.  In  the  latter,  the  whole  limb  was  affected,  and  amputa- 
tion was  one  of  necessity.  This  wound  infection  is  seen  less  frequently 
since  earlier  inter^•ention  with  either  widely  opening  the  wound,  or 
excising  it.  All  infections,  and  especially  that  with  the  gas  bacillus,  are 
encouraged  by  retention  of  wound  secretion  and  primary  bleeding,  by 
interference  with  circulation  by  this  retention,  or  by  injury  of,  or  pressure 
upon,  bloodvessels;  by  the  presence  of  devitalized  tissue;  by  comminu- 
tion in  fractures,  and  by  the  retention  of  foreign  bodies.  All  of  these 
factors  are  to  a  large  extent  removed  by  the  early  operative  treatment. 
At  first  this  was  wide  incision  and  removal  of  foreign  bodies,  blood  clot 
and  some  of  the  dead  tissue,  and  later  the  method  developed  to  complete 
excision.  But  surgeons  must  also  remember  that  when  for  one  reason 
or  other  the  wounds  cannot  be  closed,  provision  must  be  made  for  drain- 
age, and  dressings  not  be  allowed  to  dry  or  cake.  Surgeons  must  bear 
in  mind  that  when  they  excise  and  close,  the  patients  must  be  under  con- 
stant supervision  for  the  immediate  detection  of  an  infection  and  the 
immediate  reopening  of  the  wound. 

Recurrence  of  Gas  Gangrene  after  Amputation.  In  Progres- 
sive Medicine  for  December,  1S99, 1  reported  one  such  case  which  was 
ream])utate(l,  and  a  second  case  in  which  somewhat  later  an  abscess  \vas 
found  in  the  stump  some  months  after  amputation.  In  the  pus  of  this 
abscess  gas  bacilli  were  demonstrated  in  culture  and  animal  experiments 
by  Harvey  Gushing,  but  there  was  no  gas  in  the  pus,  nor  in  the  tissue 
about  the  enca])sulated  abscess. 

Bowlby  and  \Yallace^'  discuss  this  interesting  occurrence.  Ceases  have 
been  observed  when  the  amputation  has  apparently  been  through  unin- 
volved  tissue.  They  call  attention  to  the  observation  of  jNIcXee  and 
Dunn  who  found  the  gas  bacillus  in  healthy  muscle  far  beyond  the 
gangrenous  area.  In  my  report  in  Progressive  IMedicine  in  1899, 
I  rei)()rted  numerous  cases  of  gas  bacillus  infection  in  which  both  gas 
and  the  bacilli  were  found  far  beyond  the  wound  or  the  contused  or 
necrotic  tissue:   On  the  chest  wall,  when  the  gas  gangrene  was  below 

^0  British  Medicine  in  the  War,  1914-1917,  p.  35. 
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the  elbow;  on  the  thigh,  when  the  wonnd  was  below  the  knee.  In  a 
nnmber  of  cases  the  patients  recovered  when  the  am])ntation  was 
throngh  this  involved  area,  which  was  really  a  gas  bacilhis  celhilitis, 
because,  in  addition  to  gas  and  the  gas  bacilli,  there  was  distinct  inflam- 
matory reaction  of  the  tissue  apparently  along  lymphatics,  snbcu- 
taneoiisly,  and  in  the  fascia  between  muscles.  These  authors  speak  of 
a  metastatic  gas  infection  from  bacilli  in  the  blood,  l)ut  from  my  ex]:)eri- 
ence  recorded  in  1899,  I  am  confident  tfiat  the  gas  bacilli  may  extend 
very  much  like  any  other  organism  along  lymphatics  and  fascial  ])lanes 
from  the  infected  wound. 

When  Welch  and  Flexner  finished  their  iu\'estigation,  they  were  of 
the  ophiion  that  the  gas  bacillus  prochiced  no  toxin.  Bull,  of  the  Kocke- 
feller  Institute,  was  of  the  opinion  that  he  discovered  the  toxhi  and  anti- 
toxin. Ford,  the  bacteriologist  at  Johns  Hopkins,  is  very  much  inter- 
ested whether  there  is  a  true  toxemia  in  a  pure  gas-bacillus  infection. 
Clinicalls',  there  is  no  question  that  in  gas  gangrene  there  is  an  uitense 
toxemia  and  often  patients  die  in  twenty-four  to  forty-eight  hours.  But 
is  this  toxemia  due  to  the  gas  bacillus,  or  to  some  other  organisms,  or  to 
the  toxins  from  the  necrotic  muscle?  Under  shoctk,  I  have  called  atten- 
tion to  the  fact  that  many  military  surgeons  describe  a  toxic  shcK'k 
observed  in  wounded  in  w  hich  the  condition  can  only  be  ex])lained  by  the 
rapid  and  massive  absorption  of  toxins  from  dead  muscle.  Kenneth 
Taylor,  the  bacteriologist  of  the  American  Ambulance,  whose  work  has 
been  reviewed  before  in  Bjiogressive  Medicine,  is  of  the  opinion  that 
the  infection  with  the  Bacillus  aerogenes  capsulatus  of  Welch  is  essen- 
tially a  disease  of  muscle,  and  other  British  observers  agree  with  him. 
All  seem  to  be  of  the  opinion  that  gas  bacillus  infection  rarely  produces 
serious  symptoms  unless  the  muscles  are  involved  up  to  necrosis.  Tlu> 
muscles  chiefly  involved  are  those  primarily  contused.  Crepitation  and 
color  change  in  the  skhi,  often  recognized  as  the  flrst  sign  of  the  gas  gan- 
grene, are  really  comi)aratively  late  manifestations,  as  the  primary  seat 
of  the  infection  is  in  the  contused  muscle. 

Wallace^-  (lontributes  an  arti(;le  on  the  color  rhauges  seen  in  the  skin 
and  nniscle  in  r/r/.y  (/(uu/rriir,  with  colored  illustrations  and  microscopic 
rei)ro(liicti()ns  of  sections  through  infected  muscle. 

The  c;ol()r  changes  are  quite  characteristic,  but  in  my  exi)erience  the 
palpation  of  gas  crei)itation  or  emjihysema  and  the  appearance  of  gas 
i)iibblcs  in  the  discharge,  or  when  one  makes  an  incision,  are  more 
diagnostic. 

McNee  and  1  )iinn'''''  consider  the  method  of  spread  of  (j(ts  gangrene  into 
living  tissue,  with  the  following  conclusions: 

1.  The  rapidity  of  spread  of  gas  gangrene  into  livhig  voluntary  nuiscle 
is  so  remarkable  as  to  reciuire  ex])lanati()n  by  a  difl"ereut  process  from 
that  which  governs  ordinary  septic  hivasion  of  tissue. 

2.  It  is  suggested  that  the  facts  are  account.-d  for  by  the  pecidiar 
anatomical  structure  of  muscular  tissue.  The  slieaths  enclosing  the  long 
individual  fibers  are  so  easily  detachable  as  to  form  potential  spaces 
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Into  which  the  toxic  material  can  readih'  pass  causing  necrosis  of  the 
fibers. 

3.  The  early  selective  invasion  of  single  muscle  is  consistent  with  the 
above  view. 

Frankau,  Drummond  and  Nelligfui'*^  report  on  the  successful  conserva- 
tive treaiment  of  early  gas  gangrene  in  limbs  by  the  resection  of  infected 
muscle.  They  call  attention  to  the  fact  already  recorded  that  it  is  rare 
to  meet  this  gangrene  without  muscle  injury,  that  it  is  chiefly  a  disease 
of  muscle,  and  when  muscles  are  not  involved  the  infections  are  light 
ones.  In  early  stages  the  gas  infection  extends  up  and  down,  or  rather 
in  the  direction  of  the  muscle  bundle.  For  this  reason  a  single  muscle 
may  be  involved,  or  a  group.  In  the  majority  of  cases,  some  of  the 
muscles  escape.  The  infection  rarely  passes  from  one  muscle  to  another. 
For  this  reason,  if  one  explores  the  wound,  one  as  a  rule  can  tell  by  the 
relation  of  a  muscle  or  group  of  muscles  to  the  wound,  and  by  the  change 
in  color  of  the  muscle,  what  muscle  should  be  resected. 

The  authors  have  not  established  a  uniform  after-treatment,  except 
that  the  wound  should  be  left  open,  and  there  should  be  constant  or 
intermittent  irrigation.  They  suggest  the  Carrel-Dakin  method,  eusol, 
saline,  or  hydrogen  peroxide.    They  report  15  cases. 

This  impresses  me  as  a  very  important  contribution,  because  it 
describes  an  operative  procedure  to  be  performed  not  in  the  stage  of 
contamination,  but  in  the  stage  of  infection,  when  there  is  clinical 
evidence  of  gas  gangrene,  not  only  in  the  color  of  the  skin  and  the 
muscle,  but  in  the  presence  of  gas  and  the  gas  bacillus,  and  that  the 
resection  should  be  limited  to  involved  muscle. 

There  is  much  in  the  literature  on  the  treatment  of  wounds  in  the 
stage  of  contamination,  but  little  on  the  operati\'e  treatment  of  wounds 
in  the  stage  of  infection.  Carrel,  in  his  book  which  I  have  reviewed, 
was  rather  adverse  to  any  operation  upon  wounds  which  were  phleg- 
monous, except  the  gas  phlegmon,  and  here  he  advised  free  incision. 

In  m.y  review  in  Progressive  Medicixe  in  1899,  I  reported  a  good 
result  from  free  incisions,  open  wounds  and  continuous  bath  treatment, 
but  it  never  occurred  to  us  at  that  time  to  excise  infected  muscle.^ 
Perhaps  we  could  ha\'e  saved  some  of  our  cases  from  amputation  if 
this  method  had  been  developed.  I  get  the  impression  that  this  is  the 
most  important  contribution  to  the  operative  technic  of  gas  gangrene. 

Makins^^  also  gives  a  short  review  of  gas  gangrene.  He  is  interested 
in  the  undetermined  question  of  whether  there  is  a  pure  toxemia,  as 
undoubtedly  many  patients  die  with  this  clinical  picture.  He  is  rather 
in  favor  that  the  process  may  be  a  true  cellulitis.  In  my  contribution 
in  1899,  I  called  gas  gangrene  emphysematous  cellulitis,  and  Welch,  who 
review^ed  my  article  later,  seemed  to  agree  with  this  term.  However, 
the  view  of  Kenneth  Taylor  which  is  accepted  by  most  British  authori- 
ties, that  the  disease  is  primary  in  the  nuiscle,  is  gaining  ground.  The 
cellulitis  may  be  secondary.  Makins  discusses  another  point  of  interest 
which  is  not  cleared  up.    That  is,  hemolysis  with  jaundice  obser\ed  in 

«  British  Medicine  in  the  War,  1914-1917,  p.  54. 
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some  cases.    Makins  does  not  mention  excision  of  the  mncsle  as  a  method 
of  treatment. 

Treatment  of  Gas  (iAXGREXE  by  Mixed  Sekf.m.  F.  Ivens^*'  gives 
a  report  on  the  preventive  and  cnrative  treatment  of  gas  gangrene  by 
serum.  He  tested  the  curative  serum  prepared  l)y  Weinberg  and  Ir^equin, 
and  also  the  preventive  serum.  From  March  to  September,  1918, 
among  8()00  wounded,  three  cUfferent  sera  were  tried  out.  The  injec- 
tions were  given  within  the  first  twenty-four  hours.  Ivens  is  of  the 
opinion  that  he  has  averted  anaphylactic  phenomena  by  giving  the 
serum  in  dilution  and  subcutaneously.  Although  gas  gangrene  was  not 
eliminated  in  every  case,  it  seemed  to  be  to  a  large  extent  controlled. 
From  his  experience  he  is  also  of  the  o])inion  that  these  sera  have  a  cura- 
tive effect.  The  review  does  not  mention  Bull's  work,  and  apparently 
Ivens  did  not  try  Bull's  serum.    The  report  is  not  convincing. 

Tetanus.  This  wound  infection  stands  alone  as  one  the  treatment 
of  which  was  established  before  the  war.  The  ])revalence  of  tetanus 
in  the  early  weeks  of  the  war  was  either  due  to  the  failure  to  promptly- 
give  the  prophylactic  antitoxin  or  to  provide  the  drug  in  the  first-aid 
stations.  Andrewes''^  tells  us  that  not  until  early  in  1916  was  a  com- 
mittee ai)pointed  by  the  British  Surgeon-General  for  the  study  of 
tetanus.  This  committee  quickly  demonstrated  the  im])ortance  of  the 
prophylactic  inoculation;  it  disseminated  the  knowledge  of  local  tetanus 
and  developed  the  details  of  the  treatment  of  the  fully  developed  disease 
tetanus.  At  the  time  of  Andrewes's  publication  there  was  still  con- 
siderable difference  of  o})inion  as  to  the  best  route  for  administering  the 
antitoxin  when  the  conditi(m  is  local  and  when  it  is  general,  and  in  all 
stages  of  the  fully  developed  clinical  picture. 

Makins^**  records  tetanus  as  a  terrible  scourge  in  the  autunni  and  early 
winter  of  1914,  but  since  then,  due  to  the  routine  prophylactic  injections, 
it  has  become  an  infre(iuent  v.ound  complication.  But  they  have  learned 
from  bitter  experience  that  the  wounded  must  all  l)e  protected,  even  if 
there  is  but  a  slight  abrasion  or  a  vesication  of  a  trench  foot.  Gases  still 
occur,  princi})ally  due  to  the  late  preventive  injection  among  wounded 
who  could  not  be  collected  in  the  zone  of  fire.  They  have  also  learned 
that  after  eight  to  ten  days  in  those  seriously  wonnded,  tetanus  may 
recur.  For  this  reason  repeated  injections  have  been  ordered  at  inter\als 
of  seven  days.  He  recorfis  exam})les  of  delayed  tetanus  and  local  tetanus. 
Sometimes  the  symj)toms  of  local  tetanus  are  ])reseiit  in  soldiers  on  duty 
in  the  trenches  who  have  failed  tt)  report  small  abrasion  or  trench  feet. 
The  |)atients  suffer  from  stiffess  of  a  hnib.  or  i)ain  like  sciatica,  and  if 
\\\r\  (jo  not  receive  the  antitoxin,  general  synii)tonis  develo})  later. 
According  to  Makins,  treatment  with  carbolic  acid  or  magnesium 
snl])liate  has  failed,  and  the  curative  treatment  of  the  ful  y  developed 
disease  by  the  antitoxin  is  by  no  means  settled.  The  antitoxin  can  be 
administered  subcutaneously  as  a  preventixc  measure,  but.  when  the 
symptoms  of  tetanus,  either  local  or  general,  have  devcloiu'd,  the  anti- 

■'''  lirilisli  Mc.l.  Jour.,  1918,  No.  .301G,  p.  42.-). 
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toxin  must  be  tjiven  iiiterniuscularly.  ]\Iakins's  experience  with  the 
intravenous  method  has  not  been  faxorable  and  has  been  j^racticaUy 
abandoned.  The  intraneural  route  is  still  under  discussion,  but  is  being 
largely  employed. 
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Recently,  I  have  observed  two  cases  of  local  and  delayed  tetanus. 
The  symptoms,  which  were  not  gra\'e,  were  not  influenced  by  two  inter- 
muscular injections,  but  never  reappeared  after  one  intradural  injection. 

Bilharzia.  When  I  was  in  Cairo,  in  1893,  I  had  the  opportunity  for 
the  first  time  to  study  this  infection,  which  is  common  in  Egy])t.     But 
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at  that  time  little  was  being  done,  except  the  recognition  of  the  infecting 
protozoon  at  autopsy.  As  England  had  many  troops  in  Egypt,  and  as 
this  disease  was  endemic  there,  Andrewes^^  tells  us  that  a  research  com- 
mittee was  immediately  appointed,  headed  by  Leiper,  to  investigate  the 
problem,  which  should  undoubtedly  have  been  investigated  and  solved 
long  l)efore.  This  committee  stimulated  by  the  war  and  the  necessity 
of  protecting  large  numbers  of  troops,  successfully  solved  the  main 
problem  in  a  few  months.  They  discovered  that  the  intermediate  host 
of  the  worm  is  a  fresh-watep  mollusc.  The  two  species  of  bilharzia  in 
Eg>pt  have  their  distinct  intermediate  hosts.  Demonstrating  this, 
(;heap  and  efhcient  means  were  soon  found  for  rendering  infected  water 
safe  in  all  military  camps.  For  the  first  time  the  way  was  opened  for 
the  eradication  of  this  endemic  disease  in  Egypt  and  other  countries.  ^ 

Elephantiasis.  Kondoleon  Operation.  W.  E.  Sistrunk,^''  from  his 
experience  in  the  INIayo  clinic  in  Rochester,  is  very  favorably  impressed 
with  this  operation.  The  technic  consists  of  a  long  incision  along  the 
inner  and  outer  aspect  of  the  upper  or  lower  extremity  and  the  removal 
of  an  area  of  edematous  fat.  The  aponeurosis  is  incised,  allowed  to 
retract,  or  a  portion  is  excised  and  then  the  aponeurosis  is  sutured  to  the 
muscle,  and  the  wound  is  closed  without  drainage  (Fig.  17). 

Nerve  Injuries.  JNloynihan^^  summarizes  as  follows:  Nerve  grafting  is 
of  little  or  no  value.  Nerve  anastomosis  is  to  be  condemned.  Turning 
down  of  flaps  from  nerves  to  bridge  a  wide  gap  is  useless.  The  only 
method  is  to  suture  end  to  end.  If  this  cannot  be  done,  then  transplant 
tendon  to  overcome  the  loss  of  function. 

The  best  time  for  nerve  suture  is  when  the  first  operation  is  performed 
and  the  wound  excised  and  closed.  The  examination,  therefore,  for 
nerve  injuries  should  be  made  at  the  time  of  the  first  inte^^'ention,  and 
nerve  suture  should  be  a  primary  and  not  a  secondary  i)rocedure.  If 
this  is  impossible,  and  the  wound  has  been  left  open,  the  nerve  suture 
should  be  performed  at  the  time  of  the  secondary  closure  of  the  wound. 
Nevertheless,  success  has  followed  later,  providing  it  is  possible  to  make 
an  end-to-end  suture.  Nerve  suture  should  be  done  under  the  greatest 
antiseptic  precautions,  with  the  greatest  gentleness,  and  the  approxi- 
mation should  be  perfect,  without  rotation  of  the  ner\-e.  The  ends  of 
the  nerve  should  be  divided  before  suture.  The  suture  shoidd  lie  made 
with  fine  catgut. 

Mechanical  Trkatmext  of  Peripiier.\l  Nerve  Injuries. 
Stookey^2  emphasizes  the  importance  of  mechanical  treatment  until 
nerve  function  is  restored,  or  until  tendon  transplantation  has  made  the 
best  possible  restoration  of  function.  The  support  of  the  paralyzed 
group  of  nniscles,  especially  some  apparatus  which  ]>revents  overexten- 
sion of  these  muscles,  was  especially  emj^hasized  by  Jones,  as  reviewed 
in  previous  numbers  of  PiiociRESsn  e  Medicine.  In  si)ite  of  this,  in 
many  cases  the  mechanical  treatment  after  peripheral  n(T\('  injury  is 
neglected.    Stookey  illustrates  various  tyi)es  of  ajiiJaratus  for  the  ni)per 
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and  lower  extremity,  and  thv  various  measures  in  the  mechanical  treat- 
ment, practically  all  of  which  were  reviewed  when  Jones's  article  was 
discussed. 

XEmE  Transpl.\xtation.  Mackenzie^^  reported  his  first  case  l)efore 
the  American  Surgical  Association  in  1909.  The  operation  was  done  hi 
190S.  He  resected  a  fibro-myxo-spindle-cell  sarcoma  with  a  large  i)iece 
of  the  sciatic  nerve  and  gapped  the  defect  by  nevxe  plasty  from  the 
sciatic  and  its  branches  (Fig.  18).  There  has  been  no  recurrence  of  the 
disease,  and  function  is  largely  restored.  The  pathology  of  this  case 
was  fully  described  hi  Progressive  Medicine,  December,  1909,  p.  207. 
This  is  one  of  the  most  successful  examples  of  nerve  plasty  in  the 
literature. 


Fig.  18. — Showing  tlie  position  of  the  tumor,  the  part  resected,  method  of  splitting 
the  internal  and  external  i)oi)liteal  nerves,  method  of  bridging  the  gap,  and  scheme 
of  suturing  peripheral  flajis  in  muscular  lied.     (Mackenzie.) 

^Mackenzie  reports  other  cases,  and  in  his  conclusion  fa\ors  ner\e 
flap,  either  central,  peripheral  or  both,  to  fill  the  gap  after  the  resection 
of  nerves.  Few  surgeons  have  been  as  successful  as  INIackenzie  with 
this  form  of  nerve  gapping. 

The  best  recent  experimental  work  on  the  surgical  i)athol()g\-  of  ])er- 
ipheral  nerves  is  by  S.  M.  Cone.^*    This  research  was  done  in  Liverpool, 

53  Surg..  Gynec.  and  Obst.,  1918,  xxvii,  353. 

^*  British  Jour,  of  Surg.,  1918,  v,  524;  Abstract,  Surg.,  Gynec.  and  Obst.,  1918, 
xxvii,  p.  324. 
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England,  in  the  clinic  of  Colonel  Robert  Jones.  It  is  a  most  valuable 
contribution  to  the  gross  and  histological  changes  after  nerve  injury  and 
suture.  He  had  more  than  200  cases  for  investigation,  and,  in  addition, 
did  considerable  experimental  work. 

Nerves  are  ready  to  unite  at  both  ends  before  the  eighth  month  after 
injury.  The  nerve  bulb  or  the  cylindrical  enlargement  shows  the  most 
prolific  growth  of  nerve  tissue.  Fully  formed  nerves  are  present  in  both 
the  proximal  and  distal  ends.  A])parently,  Cone  has  proved  this, 
although  it  was  questioned  before  by  many  investigators.  He  has 
demonstrated  there  the  axis-cylinders.  There  is  no  question,  therefore, 
that  regeneration  occurs  in  the  distal  end  of  a  divided  nerve,  but  nerves 
grow  best  from  the  ])r()ximal  end.  Cone  has  demonstrated  four  methods 
of  coimecting  the  distal  and  central  fragment  in  such  a  wa\-  that  the 
embryonal  nerves  are  given  the  best  opportunity  to  mature: 

1.  By  neighboring  nerves  torn  at  the  time  of  the  original  injury. 

2.  By  a  strand  of  undamaged  overlooked  nerve  still  connecting  the 
two  ends. 

3.  By  nerve  fibers  which  have  worked  their  wa\-  through  the  scar. 

4.  By  adhesions  carrying  the  nerve  around  and  bridging  the  scar. 
Cone  has  demonstrated  that  nerves  grow  well  in  granulation  tissue, 

as  they  grow  well  along  bloodvessels.  They  grow  in  fascia  better  than 
in  muscle  and  along  another  nerve.  Cone  is  of  the  opinion  that  the  scar 
between  divided  ne^^•e  ends  difiVrs  little  from  other  scar  tissue,  except 
that  it  seldom  becomes  sclerotic.  Xerves  find  difficulty  in  passing 
through  any  dense  tissue.    They  are  invariably  found  in  i)ainful  scars. 

One  interested  in  nerve  surgery  should  read  Cone's  conunimication 
in  the  original. 

Wounds  of  Bloodvessels.  I  have  covered  the  literature  of  this  subject 
pretty  <'\tcn>i\-cl\  in  prc\  ious  numbers  of  Pk()(;rkssivk  Medicine.  In 
the  beginning  of  the  war  there  were  many  contributions,  and  the  majority 
were  interested  in  end-to-end  suture,  restoration  of  the  continuity  of  the 
injured  vessel  by  transplantation,  lateral  suture  of  injured  vessels  or 
covering  the  lateral  opening  with  a  facial  trans})lant.  Later  articles 
based  on  hirger  exix'rience  seem  to  indicate  that  the  method  of  choice 
was  ligature  of  the  vessel  aboxc  and  below  the  injury,  or  the  aneurysm. 

Bowlby  and  Wallace-"'  also  call  attention  to  this.  They  write  that  sur- 
geons knowing  that  the\-  would  be  dealing  with  healthy  vessels  above 
and  below  the  injury  or  aneurysm  looked  forward  to  many  opportunities 
for  arterial  suture.  But  these  o])j)ortunities  ])roved  to  be  futile.  Lateral 
suture  of  vein  and  artcrx  has  been  done  in  a  fair  number  of  cases.  Ln 
two  instances  a  closure  of  a  lateral  rent  in  \hr  \cna  cava  was  done. 
Lud-to-end  anastomosis  of  arteries  has  rarel\  been  done,  and.  when 
])erfornie(l,  was  seldom  s\iecessful.  In  fact,  injuries  to  arteries  are  com- 
l)aratively  rare.  In  the  figures  which  1  gave  on  ])age  220  there  are 
recorded  277  ligatures  of  arteries  among  l').")l  wounds.  Among  these 
there  are  oidy  2  of  the  subclavian  arter>  .  2  of  the  external  iliac,  ol  ot 
the  femoral  and  'A\  of  the  jjopliteal.  All  the  renuiinder  were  smaller 
arteries. 

'•■  Biili.sh  Medicine  in  the  \V;ir,  li)l  l-J!)17,  p.  «. 
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Tlu'V  iiK'iitioii  Tiifficr's  tubes  as  having-  been  enii)l()\e(l  sneeessfully 
in  a  few  cases.  It  has  also  ])een  noted  tiiat  in  this  war,  after  \(>ss(>l  injury 
with  gangrene,  there  is  rarely  a  distinct  Ihie  of  demarcation.  For  this 
reason  the  plane  of  amputation  must  be  chosen  by  studying  carefully 
the  color  of  the  skin,  its  coldness,  and  by  making  incision  to  demonstrate 
capillary  circulation.  The  authors  also  call  attention  that  the  i)oint  of 
application  of  a  ligature  apparently  safe,  as  based  on  observation  in  civil 
practice,  is  not  always  the  safe  point  in  gunshot  wounds.  This  is  espe- 
cially true  of  injuries  of  the  popliteal  artery  and  its  branches. 

^lakins'"'  ol>serves  that  injuries  to  large  vessels  have  been  cons])icuous 
by  their  absence.  The  most  common  lesion  of  bloodvessels  is  a  contusion, 
which  later  leads  to  secondary  hemorrhage  or  embolism.  The  latter  was 
especially  common  in  contusion  of  the  carotid.  He  is  also  of  the  opinion 
that  contusion  or  embolism  was  responsible  for  a  large  number  of  cases 
of  gangrene  of  the  limb  not  associated  with  infection,  but,  of  course, 
this  was  difficult  to  prove,  as  there  was  rarely  time  for  a  carefid  dissec- 
tion. In  a  number  of  instances  the  arterial  wound  was  plugged  by  a 
foreign  l^ody,  and  when  this  was  removed  there  was  immediate  hemor- 
rhage, or,  in  some  cases,  secondary  hemorrhage,  lie  has  employed  the 
stethoscope  for  diagnosis  of  arterial  lesions,  based  upon  the  auscultation 
of  a  systolic  bruit  which,  in  the  opinion  of  this  author,  is  pathognomonic. 
This  may  be  present  and  indicate  the  injury  when  a  distal  arterial  pulse 
is  present,  suggestive  of  an  uninjured  vessel.  This  systolic  bruit  is 
present  in  both  arterial  and  arteriovenous  injuries.  When  there  is  a 
distal  pulse,  the  blood-pressure  is  normal  on  the  lower  side.  ^lany  of 
the  cases  of  arterial  injury  have  been  transported  to  England  without 
either  the  complication  of  hemorrhage  or  gangrene.  Suppuration  of  an 
aneurysm  has  been  a  rare  ccwnplication.  On  the  whole,  the  treatment 
has  consisted  of  ligature  above  and  below,  both  for  arterial  and  arterio- 
venous wounds,  and  for  aneurysm  and  aneurysmal  ^  arices.  This  view- 
point is  entirely  different  from  our  experience,  based  on  civil  practice. 

In  some  cases,  Tuffier's  tubes  have  been  employed.  Aery  few  cases 
of  end-to-end  and  lateral  anastomosis  are  reported. 

Makins  reports  one  very  interesting  observation  of  Captain  Cowcll. 
The  patient  had  a  wound  of  the  thigh ;  the  foot  was  cold ;  there  was  no 
pulsation  in  the  tibial  vessels.  On  examining  the  wound,  he  found  a 
thrombus  in  the  femoral  artery  just  abo^'e  the  apex  of  Scarpa's  triangle, 
pulsation  above,  but  none  in  Hunter's  canal.  This  surgeon  incised  the 
femoral  artery  for  one-third  of  an  inch,  squeezed  out  a  thrombus  and 
then  sutured  the  wound.  Pulsation  returned  in  Hunter's  canal,  but  not 
in  the  tibial  vessels.  Later,  a  secondary  thrombus  formed.  He  does 
not  mention  whether  gangrene  was  prevented. 

Treatment  of  Aneurysm  by  Proximal  Occlusion  with  an  Auto- 
plastic Facial  Flap.  Jones  and  Waits'"^  report  a  case  in  which 
Halsted's  method  of  occlusion  of  the  artery  was  followed,  but  a  fascial 
flap  was  employed  instead  of  a  metal  band.  Fig.  19  illustrates  the 
aneurysm  and  the  method  of  appl\ing  the  fascial  auto])lastic  band. 

^  British  Medicine  in  the  War.  1914-1917.  p.  («. 
"  Surg.,  Gynec.  and  Ohst.,  1917,  xxv,  689. 


254 


SURGERY  OF  THE  EXTREMITIES 


The  patient,  a  colored  laborer,  had  observed  a  swelling  of  the  right 
groin  for  two  nwnths.  There  was  no  history  of  injury  or  Avound.  The 
swelling  pulsated.  There  is  no  note  on  a  Wassermann,  but  there  were 
skin  lesions  of  syphilis.  He  was  first  given  antis\'philitic  treatment. 
The  operation  was  performed  in  October,  1914.  The  fascial  flap  was 
taken  largely  from  Poupart's  ligament.  Following  the  operation,  there 
was  no  pulsation  in  the  aneurysm  and  the  swelling  rapidly  disappeared. 
In  a  month  the  patient  was  practically  well.  The  pulsation  could  be 
felt  in  the  femoral  artery  at  a  point  5  cm.  below  the  aneurysm. 


Yn-    19.— Drawing  shuwiug  partuil  occlusiuii  ul  primitive  femoral  artery  with  ba 
of  fascia  from  Poupart's  ligament.     (Jones  and  Waits.) 


nd 


in  the  tcchnic  of  the  oi)erati()ii,  the  fascial  l)aud  was  tightened  until 
l)ulsation  was  obliterated  in  the  vessel  below  and  in  the  aneurysm.^  It 
therefore  was  not  a  partial  occlusion,  but  practically  a  ligation.  They 
then  describe  their  exi)eriments  on  dogs. 

Joint  Injuries.  Howlby  and  Wallace'^^  write  that  a  great  cliaiige  for 
the  better  has  taken  i)lace  in  the  results  after  the  treatment  of  wouiided 
joints.  Among  4554  wounds  subjected  to  operation,  244  were  confined 
to  joints,  and,  of  these,  IS^i  were  of  the  knee-joint.  In  the  early  period 
of  the  war  ])erforating  wounds  of  the  knee-joint  were  left  alone.  From 
time  to  time  the  fluid  was  tested  by  aspiration.  The  larger  wounds, 
opening  and  exposing  the  synovial  sac,  were  drained  into  the  joint 
cavity.  The  results  were  bad.  The  first  change  which  recorded  improve- 
ment was  to  abandon  the  intra-articular  drain.  Ilalsted  called  attention 
to  the  danger  of  draining  joints,  especiaHy  with  gauze,  before  1890. 
I  know  he  taught  me  never  to  do  it  when  I  canu'  to  his  clinic  in  1S92, 
and  T  have  referred  to  this  again  and  again  in  rKocriKssivi-;  IMedicink. 

^8  British  Medicine  in  the  War,  1914-1917,  p.  43. 
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The  next  improvement,  in  the  technic  of  treating  a  joint  wound,  was 
the  complete  excision  and  closure  of  the  wound.  The  authors  record 
how  seldom  infection  followed,  even  when  fragments  of  shell  and  par- 
ticles of  clothing  were  removed  from  the  joint.  Apparenth',  the  most 
important  procedure  is  the  excision  of  the  wound.  In  Progressive 
]\Iedicixe  for  1899,  I  re])()rted  a  case  of  bullet  wound  of  the  knee-joint 
for  which  Dr.  Halsted  operated  within  twelve  hours  after  the  injury. 
At  the  time  of  operation  there  was  gas  in  the  joint,  and  Welch  found  the 
gas  bacillus.  However,  the  lesion  was  in  the  stage  of  contamination  and 
not  of  infection.  The  bullet  was  removed,  but  the  wound  was  not  widely 
excised.  The  wound  was  thoroughly  irrigated  with  bichloride  and  closed. 
However,  the  infection  continued,  and  the  limb  had  to  be  amputated 
above  the  knee.    The  patient  recovered. 

In  some  instances  the  complete  excision  of  the  wound  may  necessitate 
a  plastic  operation  to  close  the  defect.  Experience  has  also  shown  that 
if,  after  operation,  there  is  some  local  and  general  evidence  of  infection, 
it  is  safer  to  delay  reopening  of  the  wound,  because,  in  many  instances, 
the  infection  subsides.  Even  when  the  joint  woui;d  is  complicated  with 
fracture,  it  is  often  possible  to  excise  the  wound  and  close.  When  the 
patella  is  fractured  it  is  often  necessary  to  remove  some  of  the  fragments. 
When  the  knee-joint  injury  is  associated  with  fracture  of  the  tibia,  the 
lesion  is  more  serious  than  when  the  femur  is  involved.  When  the  frac- 
ture of  the  femur  or  tibia  is  comminuted  and  the  wound  dirty,  it  is  best 
to  perfoim  primary  resection,  leaving  the  wound  open  for  the  Carrel 
treatment. 

The  reason  that  there  are  so  many  recorded  primary  injuries  of  the 
knee-joint  is  due  to  the  fact  that  when  other  joints  are  opened  there  is 
usually  so  much  accompanying  damage  to  soft  parts  and  bone,  that  the 
method  of  complete  excision  and  closure  is  less  frequently  possible. 
The  rule  already  stated  for  primary  excision  of  the  knee-joint  holds  for 
other  joints,  and,  in  the  majority  of  cases,  primary  excision  must  be 
practised.    After  operation,  the  most  important  feature  is  fixation. 

INIakins^^  records  that  the  ex])erience  of  wounds  of  joints  in  previous 
wars  helped  them  very  little  in  this  war.  The  older  wound  was  that 
from  a  rifle  bullet,  perforating,  seldom  associated  with  much  contusion 
or  the  presence  of  foreign  bodies.  The  wounds  of  joints  in  the  present 
war  are  lacerated,  contused,  grossly  contaminated,  filled  with  foreign 
bodies,  complicated  with  fracture.  The  wound  of  the  soft  parts  about  the 
joint  is  more  difficult  to  handle  than  that  of  the  synovial  sac.  Drainage 
is  not  only  useless,  but  harmful.  Results  depend  upon  early  treatment, 
followed  b>'  complete  rest,  with  immobilization  and  extension.  He  also 
cautions  surgeons,  especially  in  the  hospitals  farther  back,  not  to  reopen 
wounds  that  have  been  properly  treated  by  excision  and  closure  because 
there  is  synovial  effusion,  local  redness,  tenderness  and  swelling.  This 
is  the  usual  course,  and,  if  rest,  extension  and  immobilization  are  main- 
tained, the  inflammatory  reaction  will  subside.  To  unnecessarily  open 
such  a  wound  would  destroy  the  efficacy  of  the  early  radical  excision 

"  British  Medicine  in  the  War,  19U-1917,  p.  67. 
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and  closure.  Of  course,  such  cases  can  be  restudied  with  the  roentgen 
rays  to  demonstrate  whether,  at  the  primary  operation,  all  the  foreign 
bodies  had  been  removed.  If  the  foreign  body  is  a  rifle  bullet,  its  inmie- 
diate  removal  is  not  indicated  unless  the  local  signs  of  infection  demand 
it.  E^'en  if  there  is  still  present  a  small  fragment  embedded  in  the  arti- 
cular surfaces,  it  should  be  left  alone.  Again,  if  the  fragment  is  larger, 
it  may  be  outside  the  joint  cavity.  There  is  no  doubt  that  such  wounded 
joints,  when  they  are  transported  to  the  rear,  should  be  accompanied 
by  a  good  record  of  what  waa  found  and  done.  iVgain,  one  must  remem- 
ber that  a  rough  transport  will  aggravate  the  local  condition  and  this 
will  rai)idl\'  improve  when  complete  rest  is  again  maintained.  In  other 
instances  the  infection  is  outside  the  joint — i)eriarticular — for  this 
reason  it  is  the  safer  plan  for  surgeons  in  the  base  hospitals  to  watch 
such  j)atients  whose  joint  wounds  have  been  excised  and  closed  at  a 
forward  station  a  day  or  two  before  reoperating.  There  is  no  objection 
to  a  bacteriological  examination  of  the  fluid  aspirated  from  the  joint 
capsule.  Makins  agrees  with  Bowlby  and  Wallace  and  other  authorities 
that  in  the  majority  of  cases  the  treatment  of  choice  is  the  early  excision 
and  closure. 

When  the  joint  wound  is  suppurating,  excision  and  closure  are  out 
of  the  ({ucstion.  The  best  treatment  is  that  of  Carrel-Dakin  for  an  oi)en 
wound,  and  one  must  constantly  bear  in  mind,  look  for,  and  drain 
intra-  and  periarticular  pockets  of  pus.  These  are  observed  most  fre- 
(juentl^'  on  either  side  of  the  crucial  ligaments  and  posterior,  in  the  pop- 
liteal s])ace,  about  the  lateral  aspects  of  the  condyles.  Hence,  posterior 
drainage  is  not  as  good  as  posteriolateral  drainage.  In  the  later  stage 
of  granulation,  Makins  advocates  the  Rutherford-Morrison  method, 
which  consists  of  excision  of  the  granulation  tissue,  filling  the  wound 
with  bisnnith-iodoform-parafhn  and  closure. 

Makins  records  excellent  results  even  in  coinplications  with  fracture. 
He  seems  to  be  of  the  opinion  that  knee-joint  injury  complicated  with 
comminuted  fracture  of  the  bone  dciiiands  aini)utation,  while  other 
surgeons  prefer  resection. 

One  must  always  remember  that  if,  after  a  ])rol(>nged  treatment 
involving  great  risks,  the  best  hoj^ed-for  result  is  a  still'  knee,  the  func- 
tional result  between  a  stiff  knee  and  an  artificial  limb  does  not  justify 
running  the  risk  nor  the  delay.  In  the  upper  extremity  it  is  an  entirely 
diflVrent  matter.  Everything  should  i)e  done  to  save  every  particle  of 
the  «xtremity.    Stiff  joints  can  later  i)robably  hv  made  movable. 

Makins  discusses  the  (arl>  excision,  as  advocated  by  Howlby  and 
Wallace,  that  is,  at  the  time  of  the  prunary  operation  at  the  casualty 
station.  Apparently,  this  is  the  time  to  perform  excision  if  it  can  be 
done.  Intermediate  excision  is  an  ()])eration  about  which  INTakins  has 
the  gravest  doubt.  By  this  he  means  an  excision  during  the  stage  of 
infection.  One  gets  the  impression,  if  the  knee-joint  cannot  be  saved 
by  the  open  wound  and  the  (^arrel-l)akin  treatment,  it  is  better  to  ampu- 
tate, but  I  do  not  believe  this  rule  can  be  applied  to  the  other  joints. 
Of  course,  late  excision  for  the  ankylosed  joint  is  a  procedure  well  estab- 
lished in  peace  surgery. 
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Akthhopla.sty  for  New  Joint  Foiimatiox.  Phemister  and  Miller^" 
give  a  very  interesting  experimental  study  from  the  department  of 
surgery  of  Rush  Medical  College,  with  excellent  illustrations. 

Ankylosis  following  arthritis  of  one  or  more  joints  is,  as  a  rule,  due  to 
late  or  faulty  treatment.  Unfortunately,  it  occurs  frequently,  and  for 
this  reason  any  method  wiiich  will  imi)rove  our  technic  of  restoring  joint 
motion  will  he  welcomed.  Apparently,  the  total  transplantation  of 
joints  has  failed  as  a  ])ermanent  cure.  The  introduction  of  foreign  mem- 
branes is  not  always  successful.  Fascia  flaps  or  transplanted  fascia  have 
yielded  better  results. 

This  piece  of  experimental  work  goes  into  the  details  of  prejmring 
the  joint  for  the  ])edunculated  or  free  transplants,  and  it  is  their  opinion 
that  the  most  important  steps  are  the  construction  of  a  well-fitting  new 
joint,  the  excision  of  the  scar  tissue  and  the  after-treatment. 

Tlie  authors  also  call  attention  to  the  well-known,  but  often  overlooked 
difficulties  due  to  the  atrophy  of  the  disused  muscle  and  the  adherent 
tendons.  In  my  exj)erience  it  has  been  more  difficult  in  many  cases  to 
restore'the  diseased  muscle  to  normal  function,  than  to  get  joint  motion. 
In  every  instance  the  treatment  is  prolonged,  requires  constant  super- 
vision by  the  surgeon,  and  the  cociperation  of  the  patient. 

Fractures  in  War. — I  have  covered  this  subject  pretty  completely  in 
the  previous  numbers  of  Progressre  jNIedicine,  and  have  pictured  the 
various  splints  and  suspension  apparatus  employed  in  the  hospitals  in 
France.  The  problem  is  to  retain  the  broken  bone  in  place  while  the  huge 
wound  is  healing  and  the  fracture  ossifying.  The  ])revailing  principle  of 
all  the  splints  is  extension  in  continuity  so  arranged  that  the  woimd  can 
be  redressed  without  discomfort  or  disturbing  the  fracture.  There  is  no 
more  difficult  wound  to  treat  than  a  compound  fracture  from  shell  or 
shrapnel.  If  these  wounds  can  be  excised  and  closed  at  the  primary 
treatment  the  subsequent  treatment  will  be  simplified.  Among  4554 
gunshot  wounds  subjected  to  operation  in  a  casualty  clearing  station, 
about  25  per  cent.  (1403)  were  fractures.  Of  these,  over  600  were  of  the 
lower  extremity. 

Bov.'lby  and  Wallace*^^  give  a  brief  sunnnary  of  this  subject.  They 
state  that  the  tendency  is  to  trust  to  extension  and  to  abandon  all 
constricting  splints.  The  splint  of  choice  for  a  first  dressing,  and  even 
for  subsequent  treatment  for  fractures  of  the  upper  and  lower  extremity, 
is  the  one  that  I  have  mentioned  in  previous  numbers  of  Progressive 
jMedicine — the  Thomas  splint  (Fig.  20).  Fvery  military  and  civil 
surgeon  should  be  familiar  with  the  application  of  this  splint.  In  letters 
from  medical  graduates  of  the  Johns  Hopkins  with  experience  on  the 
firing  line  in  France,  I  repeatedly  hear  of  this  splint  as  a  life-saving 
appliance  and  with  what  rapidity  soldiers  in  the  ]\Iedical  Cor])s  learn 
to  apply  it. 

Bowlb>'  and  Wallace  divide  the  treatment  of  a  compound  fracture  into 
two  parts:  The  cleansing  of  the  wound  and  the  reduction  and  fixation  of 
the  fracture.    Total  innnediate  reduction  should  be  aimed  at,  if  it  does 

6«  Surg.,  Gynec.  and  Obst.,  1918,  xxvi,  400. 
61  British  Medicine  in  the  War,  1914-1917,  p.  45. 
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not  interfere  with  the  primary  treatment  of  the  wound.  When  the 
fracture  occupies  the  upper  portion  of  the  thigh,  the  Thomas  sphnt  can- 
not be  used.  Then  one  should  employ  a  Liston  splint  or  the  abduction 
frame  of  Jones.  If  the  wound  associated  with  a  fracture  cannot  be 
excised,  it  should  be  thoroughly  cleansed  at  the  primary  operation. 

IVIakins^-  calls  attention  to  the  impreparedness  of  the  British  Medical 
Corps  for  treatment  of  large  numbers  of  fractures  at  the  front.  The 
splints  were  neither  sufficient  in  numbers  nor  of  the  proper  kind.  Ap- 
parently, it  was  Colonel  Robert  Jones,  the  British  orthopedic  surgeon, 
who  demonstrated  the  enormous  advantages  of  the  Thomas  splint,  and 
who  made  other  modifications  of  splints  for  the  primary  treatment  and 
transportation.  Makins  then  discusses  the  primary  treatment  of  the 
soft-part  "\\'ound.  We  all  are  familiar  with  the  disastrous  results  of  the 
first  years  of  the  war,  during  which  time  the  primary  treatment  was 
delayed  for  the  base  hos])ital,  or,  if  performed  early,  was  incomplete,  or, 
if  done  well,  was  improperly  dressed  and  trans])orted.     In  addition  to 


Fig.  20. — Fractured  femur,   with  Thomas's  splint  and  stretcher  suspension  bar. 

(Bowlby  and  Wallace.) 

the  splints  to  be  employed  with  the  primary  dressing  and  transportation, 
there  rapidly  develo])ed  many  ingenious  methods  of  overhead  suspension 
and  traction,  devised  and  popularized  by  Blake  in  the  American  Ambu- 
lance. These  have  already  been  discussed  and  illustrated  in  previous 
numbers  of  Progressive  INIedicine.  INIakins  seems  to  feel  that  the  most 
conspicuous  success  in  the  treatment  of  the  open  wound  of  a  compound 
fracture  has  been  attained  by  the  Carrel-Dakin  method.  Another  diffi- 
cult ])roblem  is,  When  should  the  piece  of  dead  bone  or  se(iuestrum  be 
removed?  This  apparently  is  largely  a  matter  of  surgical  judgment  and 
e\])erience.  Xo  one  seems  to  be  able  to  give  definite^  rules.  When  the 
Carrel-I  )iikiu  method  is  em])loye(l,  one  can  be  cousiderably  guided  by 
the  cover-sli])  examination.  • 

"^Phe  ireatincnt  of  osicomycliiis  secondarij  in  a  r(nn])()ini(J  fracfiirt'  is  a 
much  more  trying  ])r()blem  than  the  question  as  to  when  to  remove  the 
secpiestruin.  In  some  cases  it  is  Ix-tter  to  am])utate  and  be  done  with  it. 
However,  I  am  personally  (•on\"iuced  that  with  the  Carrel-Dakin  treat- 
ment projierly  eini)l()ye(l,  in;in>-  limbs  will  be  restored  with  good  function 


"2  British  Medicine  in  tlio  War,  1914-1917,  p.  64. 
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by  conservative  treatment.  Makins  writes,  as  most  all  other  surgeons 
of  military  exj^erience  do,  that  the  fixation  of  fragments  by  plates,  screws 
or  wire  should  be  seldom  resorted  to  in  the  primary  treatment.  But  later, 
when  the  woimd  has  become  sterile,  they  may  be  employed  with  more 
safety.  A  number  of  hospitals  have  been  established  for  the  treatment  of 
fracture  cases  alone,  and  this  apparently  has  improved  the  results.  In 
the  treatment  of  these  compound  fractures  not  only  the  surgeon,  but  his 
entire  personnel  must  be  trained. 

Fracture  Stretcher  for  Combined  Suspension  and  Traction 
UNDER  Roentgen-ray  Control.  Hawley^^  describes  and  pictures  an 
apparatus  which  will  be  of  the  greatest  value,  because  it  will  allow  trans- 
I)ortation  of  the  patient  in  extension  from  bed  to  the  roentgen-ray  room. 


Fig.  21. — Frame  used  as  bed  or  cot  by  resting  it  on  supports.     (Hawley.) 


It  is  a  Bradford  frame  to  which  are  added  various  parts  which  allow 
extension  of  fractures  of  the  upper  and  lower  extremity.  Fig.  21  shows 
the  patient  on  such  a  frame  in  extension.  This  can  be  lifted  from  bed  to 
carriage  and  the  patient  transported  to  the  roentgen-ray  room.  One 
should  turn  to  the  original  for  the  description  of  the  details. 

The  Tre.\tment  of  Fractures  by  Extension  and  Traction. 
Blake  and  Bulkley*'^  describe  and  illustrate  the  now  well-known  nu>thod 
of  the  treatment  of  various  types  of  fractures  by  o^'erhead  extension. 
In  my  previous  reviews  on  military  surgery  I  have  gone  into  this  in  great 
detail,  and  have  gi\'en  Major  Blake  the  credit  of  developing  the  method 
in  war  surgery.  But  at  that  time  I  could  not  review  any  of  his  coiitri- 
Initions,  because  the  one  iniblished  in  lOlG*'^  was  not  accessible. 

This  recent  article  should  be  read  in  the  original.  Practically  all  the 
illustrations  which  appear  have  been  re])roduced  in  previous  reviews  in 
Prooressive  Medicine. 

«  Surg.,  Gvnec.  and  Obst.,  1918,  xxvi,  339. 

"  Ibid.,  245. 

«5  Arch,  de  Med.  et  Pharmac,  Mil.,  Paris,  191G,  Ixvi,  289. 
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This  method  of  treatment  of  fractures  will  undoubtedly  become  the 
routine  method  in  ci^•il  hospitals  in  the  future,  and  the  mechanism  of  its 
application  should  be  mastered  by  every  surgeon.  It  allows  the  applica- 
tion of  the  Carrel-Dakin  method  of  wound  treatment  and  makes  fre- 
cjuent  dressings,  which  are  essential,  less  painful.  It  renders  the  nursing 
problem  less  difficult  and  provides  for  the  chief,  and  perhaps  most  essen- 
tial, feature  in  the  treatment  of  fractures — the  maintenance  of  extension 
in  continuity  with  the  least  amount  of  fixation  which  interferes  with 
muscle  contraction  and  joint  motion.  It  is  far  simpler  than  the 
ap])licati()n  of  ])laster  fixation. 

Military  Orthopedics.  Mackenzie*^''  gives  a  short  review  of  the  British 
military  hosi)ital  and  the  methods  employed  in  reconstruction  ortho- 
pedics. But,  as  I  have  reviewed  Colonel  Jones's  book  on  military 
orthopedics  in  the  December,  1917,  number  of  Progressivp:  ^Iedicine, 
there  is  little  more  to  be  said  on  this  subject,  and,  in  fact,  ^Mackenzie 
(piotes  Jones  throughout  the  article,  reproducing  the  illustrations  from 
his  book. 

There  seems  no  doubt  that  the  majority  of  the  reconstruction  of  the 
wounded  should  come  within  the  control  of  trained  orthopedic  surgeons, 
and  the  British  Government  has  apparently  recognized  this  and  has 
ajjpointed  Colonel  Jones  Inspector-General  of  Military  Orthopedics. 

Vocational  education  can  begin  with  curative  orthopedics  and  then 
continue  after  the  work  of  the  orthoi)e(lic  surgeon  has  been  finished. 
It  is  fortunate  for  our  wounded  soldiers  that  General  Gorgas  almost 
immediateh"  recognized  the  importance  of  orthopedic  surgery  and 
established  in  his  office,  under  the  charge  of  Colonel  Brackett,  of  Boston, 
an  orthopedic  dei)artnient.  This  department  has  splendidly  recruited 
and  prepared  its  personnel,  and  I  am  confident  that  when  the  end-results 
of  our  reconstruction  are  known,  this  foresight  on  the  i)art  of  (General 
Gorgas  will  be  recognized  as  one  of  the  most  \aluabl(>  efforts  for 
])reparedness  in  the  Medical  Corps  of  the  Army. 

According  to  the  British  Army  Council,  miHtar\-  orthopedic  cases  are 
including  the  following  list: 

(a)  Derangements  anddisabihtx- of  joints;  sinii)lc  and  grave,  inchuhng 

aid<ylosis. 

{h)  Deformities  and  disabilities  of  feet,  such  as  hallux  rigidus,  hallux 
valgus,  hanunci-tocs,  inetatarsalgias,  })ainful  heel,  flat-  and  claw-feet. 

(c)  Malunited  and  uiuniited  fractures. 

(r/)   Injuries  to  ligaments,  uiuscles  and  tendons. 

(r)  Cases  requiring  tendon  transi)laiitatioM  and  other  treatment  tor 
irreparable  destruction  of  nerves. 

(/)  Nerve  injuries  complicated  by  fracture  and  stiffness  of  jouits. 

(</)  Certain  c()m])licated  gunshot  injuries  to  joints. 

(h)  Cases  recpiiring  surgical  ai)pliances. 

I  do  not  understand  why  they  do  not  si)ecificially  include  amputation 
stumi)s  and  artificial  limi)s  unless  artificial  limbs  are  included  under 
surgical  appliances. 

«■'  linlisli  Mcdiiiin'  111  \N;ir,  11)1  1    I'.MT,  )).  7<S. 
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^Y]u'Il  the  war  ends  tlu're  will  he  less  sur<;-ery  for  the  <i;eneral  surfi'eoii 
aiul  more  for  the  trained  orthopedic  snr^von. 

In  tiie  I  nited  Kin<;(|oni  there  are  apparently  thirteen  command  depots 
for  the  treatment  of  orthopedic  cases,  of  a  total  capacity  of  45,577  beds. 
In  connection  with  each  orthopedic  center  which  provides  not  only  for 
operations,  but  for  all  methods  of  treatment,  there  are  ])rovisions  for 
curative  industries  and  vocational  traininji'. 

In  addition  to  the  command  depots,  there  are  i)ermanent  orthopedic 
hospitals  throughout  the  United  Kingdom.  In  England,  there  is  also  a 
special  hospital  for  limbless  soldiers.  On  page  <S7  of  Brilish  Medicine 
in  IFa/-,  1914-1917,  there  is  an  excellent  description  of  the  Williams 
Welsh  arm,  a  prothesis  which  allows  the  armless  soldier  to  work  at 
various  trades. 

The  literature  on  the  protheses  for  the  armless  demonstrates  that  the 
perfection  of  its  de^•elopment  is  almost  as  complete  as  to  function  as  the 
artificial  limb  for  the  lower  extremity. 

Shoes  and  the  Care  of  the  Feet.  In  the  most  recent  number  of 
the  Military  Surgeon,  1918,  xHii,  p.  557,  there  is  a  summary  of  this 
subject  under  Comment  and  Criticism.  It  therefore  should  represent 
the  experience  and  views  of  the  Medical  Department  up  to  date.  Accord- 
ing to  this  criticism,  the  military  surgeon  has  always  advocated  periodical 
physical  examinations  not  only  by  the  line,  but  by  medical,  officers. 
This  is  also  a  requirement  of  the  army  regulations.  The  feet  of  a  soldier 
should  receive  the  same  minute  inspection  as  his  rifle.  Lieutenant - 
Colonel  Johnson  gives  his  experience  with  troops  in  the  trenches  during 
which  time  the  minute  inspection  and  care  of  4000  men  was  so  effective 
that  within  six  weeks,  but  one  soldier  with  foot  trouble  was  sent  to  the 
hospital. 

When  this  regiment  began  its  field  training  in  France,  the  men  were 
equipped  with  the  garrison  or  field  shoe  and  were  wearing  a  thin,  close- 
fitting  sock.  When  the  weather  changed  to  wet  and  cold,  the  men 
changed  to  heavier  socks  which,  in  the  majority  of  cases,  were  too  small 
and  too  short.  This  led  to  compression  and  interference  with  circu- 
lation evidenced  by  areas  of  hyperemia  and  paresthesia,  by  the  soldiers 
complaining  of  sensation  of  stinging,  burning  and  itching.  In  many  cases 
the  suffering  was  not  only  marked  during  the  day,  but  continued  at  night 
and  prevented  sleep.  Later  there  developed  chilblains  and  frost-bites, 
then  complications,  such  as  blisters  and  local  areas  of  gangrene.  In  many 
instances  the  shoes  were  too  short  when  the  heavy  sock  was  put  on: 
this  led  to  jammed  joints  with  pain  in  the  arch  of  the  foot,  extending  to 
the  muscles  of  the  calf  and  thigh.  The  general  discomfort  led  to  muscle 
strain.  During  this  period  many  soldiers  were  on  sick  report  in  quarters 
or  hospitals  from  one  to  six  weeks,  with  a  foot  lesion  distinctly  ])revent- 
able.  Line  and  medical  officers  must  remember  that  in  fitting  the  foot 
with  a  shoe,  the  latter  should  be  much  larger  than  usual  in  civil  life. 
W^hen  the  soldier  carries  his  full  equipment  the  foot  elongates  and 
broadens.  Provision  must  l)e  made  for  this,  and  for  the  change  from  thin 
to  thick  socks,  and  from  the  swelling  which  accompanies  wetting  of  the 
feet.     In  view  of  this  experience,  the  examination  of  soldiers'  feet  and 
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the  refitting  of  shoes  had  to  be  carried  far  beyond  that  provided  by  the 
reguhitions.  The  majority  of  the  Hne  officers  needed  specific  instructions 
on  shoe-fitting  and  the  care  of  the  men's  feet,  because  it  is  impossible  for 
the  small  medical  personnel  to  get  the  best  results  without  the  constant 
and  intelligent  cooperation  of  the  platoon  commanders.  The  winter 
shoe  must  be  much  larger  than  the  summer  shoe,  and  it  is  a  good  plan 
when  fitting  the  shoe  to  have  the  soldier  wear  two  pairs  of  heavy  socks. 
The  width  of  one  and  one-half  to  two  fingers  should  be  allowed  from  the 
end  of  the  great  toe  to  the  end  of  the  shoe.  These  military  officers  found 
the  IVIunson  last  most  satisfactory  if  the  shoe  were  properly  fitted. 
The  garrison  shoe  is  too  light  at  the  top  and  not  waterproof.  The  field 
shoe  should  be  made  with  more  depth  over  the  toes  to  avoid  compression. 
Reversing  the  leather  allows  the  penetration  of  water,  and  the  smooth 
surface  within  prevents  the  ventilation  of  the  feet.  Men  who  must  stand 
for  a  long  time  in  the  cold  in  wet  places  should  be  provided  with  felt- 
lined  rubber  boots  shnilar  to  those  worn  by  the  lumberjacks  in  America. 
The  soldier  should  be  instructed  and  compelled  to  bathe  the  feet  daily 
in  cold  water,  dry  them  thoroughly,  cover  with  foot  powder  and  put  on 
dry  socks  and  shoes.  On  going  to  bed,  if  the  feet  are  cold,  the  soldier 
should  massage  them  with  some  animal  oil,  whale  oil,  lard  or  tallow. 
The  soldier  should  always  sleep  in  a  dry  pair  of  socks,  and  on  arising  in 
the  morning  the  feet  should  be  again  dried  and  powdered  and  two  pair 
of  dry  socks  put  on.  The  shoes  should  always  be  large  enough.  The 
soldier  must  be  instructed  and  urged  to  report  immediately  to  his  com- 
manding officer  for  reference  to  the  medical  officer,  if  he  has  any  incon- 
venience whatever  with  his  feet.  It  is  the  duty  of  the  line  officer  to  see 
that  the  soldiers  are  provided  with  all  the  proper  means  to  wash,  dry, 
powder  and  oil  their  fe(>t,  that  they  have  a  sufficient  mmiber  of  socks  and 
shoes;  each  company  should  be  provided  with  a  drier  for  wet  shoes  and 
stockings. 

The  oiling  of  the  shoe  to  make  it  water  proof  should  not  be  overdone, 
for  then  it  prevents  proper  ventilation,  favors  sweating,  maceration  and 
blistering  of  the  skin.  In  cold  weather  the  excessive  oil  freezes  and 
stiffens  the  leather.  The  shoe  should  have  a  thick  sole  and  be  hob- 
nailed, but  as  hob-nails  act  as  conductors  of  cold,  the  author  suggests 
that  when  the  shoe  is  resoled  there  should  be  inserted  between  the  old 
and  new  sole  oiled  paper,  silk  or  belting.  The  British  field  shoe  is  so 
provided.  Neolin  has  also  been  a  good  material.  In  the  new  shoes  to 
be  constructed  the  authorities  reconnnend  that  the  smooth  side  of  the 
leather  be  out;  it  should  have  a  Blucher  top,  a  Munson  last,  a  deep 
wide  toe  area,  a  leather  insole,  a  Neolin  sole,  or  some  other  equally 
good  material,  and  that  the  hob-nails  should  be  fewer  in  mmiber,  and 
that  tlie  sole  should  be  heavy. 

Reconstruction.  In  the  Surgeon-Cjeneral's  Oliice  there  is  a  separate 
department  which  concerns  itself  entirel\'  with  preparedness  for  the 
reconstruction  of  disabled  soldiers  and  sailors.  There  is  also  a  Federal 
Board  for  vocational  education.  On  this  lioard  arc  three  members  of 
the  cabinet — the  Secretaries  of  Agriculture,  ( 'ommerce  and  Labor.  The 
Commissioner  of  Education  is  a  member  of  this  board.     The  United 
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States  Government  has  attempted  to  collect,  correlate  and  assimilate 
the  experience  of  all  the  conntries  at  war,  with  the  reconstruction  and 
vocational  reeducation  of  their  disabled  soldiers  and  sailors.  I  have 
before  me  Bulletin  No.  15,  Reeducation  Series  No.  3,  printed  by  the 
Washington  Printing  Office  and  issued  in  May,  191S.  It  is  edited  by 
Douglas  C.  McJNIurtrie.  It  is  a  pamphlet  of  318  pages  and  contains 
numerous  illustrations.    The  bibliography  covers  50  pages  in  fine  print. 

This  book  is  accessible  to  evejyone.  Much  of  the  most  interesting 
material  has  been  put  in  motion-picture  stories  for  the  education  of  the 
profession  and  the  public.  It  represents  one  of  the  many  efforts  on  the 
part  of  our  Govermnent  to  solve  this  problem.  It  has  for  its  object  to 
ultimately  make  the  disabled  heroes  of  this  war  independent  workers 
and  happy  members  of  society  in  the  peace  that  they  have  won  for  the 
world. 

The  reconstruction  department  of  the  Surgeon-General's  Office  pub- 
lishes a  little  pamphlet  called  Carry  On  and  the  Red  Cross  Society  in 
its  Journal  prints  many  articles  on  various  phases  of  the  question. 

There  is  another  little  pamphlet  issued  by  the  Government  entitled 
Uncle  Sam's  Insurance  for  Soldiers  and  Sailors:  Answers  to  Questions 
You  Will  Ask.  This  pamphlet  can  be  obtained  by  writing  to  the 
Treasury  Department,  giving  the  title  and  asking  for  Officicd  Bulletin, 
No.  4.  ^     ■ 

You  can  get  Carry  On  by  addressing  the  Surgeon-General's  Office. 
Bulletin  No.  15,  on  the  Evolution  of  the  National  System  of  Vocational 
Reeducation  for  Disabled  Soldiers  and  Sailors,  can  be  obtained  by  writing 
your  Congressman  or  the  Government  Printing  Office,  Washington, 
D.  C. 

The  Red  Cross  Society  will  mail  on  request  its  publications  and 
pamphlets. 

Undoubtedly,  all  members  of  the  medical  profession  and  the  Medical 
Corps  of  the  Army  who  are  connected  with  any  army  hospital  will  be 
supplied  with  this  literature,  but  every  industrial  physician  and  surgeon 
in  this  country  should  have  this  pamphlet.  The  problems  are  very 
similar  in  industry,  and  previous  to  this  war  they  had  sadly  been 
neglected. 

Reconstruction  not  only  has  to  do  with  wounds  of  tissues  and  organs, 
but  with  physical  sequela?  of  infection  and  disease,  and  with  path- 
ological mental  conditions  arising  as  a  consequence  of  the  war.  Recon- 
struction begins  with  the  onset  of  the  wound  or  the  disease.  The  first 
problem  is  the  healing  of  the  wound  and  the  cure  of  the  disease,  whether 
mental  or  physical. 

In  all  of  our  training  camps  many  applicants  and  registrants  were 
admitted  to  the  army  who  at  their  examination  did  not  come  up  to  the 
full  standards,  physical  and  mental,  which  would  allow  immediate  full 
military  training,  and  many  soldiers  and  sailors  in  training  broke  down, 
and  there  were  many  convalescents  from  the  infectious  diseases  in  the 
base  hospitals. 

Many  of  these  convalescents  and  apparently  defective  men  were 
retained  in  camp  and  a  systematic  and  prolonged  attempt  was  made  to 
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render  them  fit  for  full  or  limited  military  service.  This  special  training 
and  treatment  was  either  carried  on  in  the  convalescent  section  of  the 
base  hospitals  or  in  depot  brigades.  The  majority  of  these  soldiers  were 
suffering  with  some  foot  defect.  Another  large  grou])  were  cardio- 
vascular defectives,  another  mental  deficients. 

There  was  also  a  very  large  group  of  men  who  required  prolonged 
and  systematic  treatment  for  syphilis  and  gonorrhea  before  they  could 
be  rendered  fit  to  fight. 

Before  a  sailor  was  sent  afloat  and  before  a  soldier  was  transported  to 
France,  there  was  complete  mental  and  physical  examination,  and  all 
those  who  did  not  come  within  the  standards  of  acceptance  were  left 
behind  in  the  training  camps.  When  the  personnel  of  the  first  training 
camps  were  evacuated  to  France  large  numbers  were  left  behind  either 
ill  in  the  hospitals,  or  convalescent,  or  in  the  so-called  training  depot 
brigades.  At  the  present  time  we  do  not  know  the  actual  salvage  from 
this  large  group. 

We  know,  however,  that  France  and  England  were  comparatively 
successful  in  the  rehabilitation  of  soldiers  similarly  afflicted,  and  the 
salvage  was  large — a  very  important  saving  in  man  power. 

When  the  army  reached  France  and  went  into  training  there,  long 
before  there  were  any  disabled  from  wounds,  a  similar  group  of  men 
disabled  by  disease  or  training  began  to  multijily  and  had  to  be  taken 
care  of,  with  the  object  of  making  them  again  fit  to  fight.  Then  came  the 
third  group  of  those  disabled  by  wounds  recei^•ed  on  the  firing  line. 

When  this  Government  has  accepted  a  soldier  or  sailor  and  enlisted 
him  into  the  army,  navy  or  marine  corps,  and  he  breaks  down  from  train- 
ing or  disease,  or  is  disabled  by  wounds,  the  Govenmient  holds  itself 
responsible  and  has  endeavored  in  e\'ery  way  to  provide  not  only  for  his 
immediate  care  and  cure,  but  ])roposes  to  look  after  him  and  give  him 
the  benefit  of  all  the  agencies  of  modern  medicine  and  surgery,  and  at  the 
same  time,  if  necessary,  to  give  him  an  education  in  some  field  of  activity 
which  his  ])revi()us  education  or  occupaticm  considered  with  his  ])resent 
disability  will  allow  him  to  be  trained  for.  At  the  same  time  the  (jovern- 
ment  proposes  to  amply  provide  for  those  whose  disability  renders 
reeducation  and  reconstruction  either  totallx  or  comi^lctcly  impos- 
sible. 

It  is  by  no  means  a  simi)le  i)ro})lcni.  But  we  can  be  quite  sure  that  we 
will  be  able  to  equal  the  results  so  far  obtained  by  other  countries  and, 
l)erhaps,  on  account  of  our  greater  financial  strength  and  the  splendid 
(•(xiperation  ])romis(>(l  by  labor  and  employers,  to  far  suri)ass  the  results 
so  far  obtained.  This  country  is  fortnnate  in  having  a  large,  well-trahied 
medical  profession,  splendid  and  numerous  civil  and  military  hospitals 
and  large  mimbers  of  intelligent  and  educated  men  and  women  who  are 
\\  illing  to  devote  their  lives  to  the  educational  jjroblem.  Judging  from 
the  character  and  intelligence  of  our  soldiers  and  sailors,  and  from  the 
spirit  shown  in  entering  this  war,  one  gets  the  impressin  that  all  who 
have  to  do  with  reconstruction  and  reeducation  will  not  be  handicapped 
by  lack  of  co()peration  on  the  part  of  the  disabled  men  themselves. 
However,  the  entire  country  needs  information  on  what  the  (iovernment 
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is  (loiii^-  and  soiiic  xcry  iinportaiit  instruction  as  to  tlu'ir  attitude  toward 
the  returniuii;  disal)l('d  men  to  whom  we  owe  so  mueii. 

It  should  be  the  ikity  of  every  member  of  the  medical  profession  to  get 
and  read  the  literature  I  have  quoted  and  help  the  Governmental  officials 
in  disseminating  this  knowledge  among  the  general  public. 

Everyone  knows  that  it  would  be  a  great  mistake  to  return  to  the  old 
pension  system  and  e\eryone  should  help  to  prevent  the  older  methods 
of  politics  from  rendering  the  efforts  of  the  Government  futile. 

The  Hon.  Charles  E.  Hughes,  in  a  recent  address  published  in  Science, 
expresses  the  opinion  that  when  the  Government  controls  great  indus- 
tries, as  it  had  to  do  during  this  war,  it  should  give  uj)  this  control  when 
peace  is  declared,  because  experience  has  demonstrated  that  great  busi- 
ness enterprises  controlled  by  the  Government  are  less  efficient  than  when 
under  private  management.  Granting  that  this  may  be  true  in  some 
cases,  it  does  not  niean  that  it  is  true  in  all.  So  far  as  I  can  learn,  all  of 
those  who  have  had  experience  in  this  great  business  of  reconstruction 
and  vocational  reeducation  are  of  the  opinion  that  it  should  be  under 
the  absolute  control  of  the  Government  from  the  beginning  to  the  end. 
Otherwise  it  will  be  a  failure.  Government  control  and  supervision  does 
not  mean  that  any  established  organization,  old  or  new  society,  cannot 
be  utilized  in  the  performance  of  this  Governmental  work  and  duty, 
and  no  one  so  far  has  suggested  that  any  other  agency  outside  of  the 
Go^■ernment  covdd  accomplish  the  same  results  with  any  more  efficiency, 
or  at  a  less  cost  to  the  country. 

IVIeyers"  describes  the  physical  and  mental  training  of  convalescents 
at  the  base  hospital  at  Camp  Taylor,  Ky.  It  is  called  the  Convalescent 
Camp,  and  consists  of  twelve  barracks,  with  the  usual  outbuildings  and 
accommodation  for  se\enty-six  patients.  There  is  also  a  large  screened 
porch  for  open-air  treatment.  This  convalescent  camp  is  connected  by 
corridor  with  the  base  hospital,  and  near  it  the  Red  Cross  and  Y.  M.  C.  A. 
have  erected  recreation  buildings.  This  camp  is  for  the  treatment  of 
convalescent  soldiers,  who  are  looked  after  in  that  period  when  they  are 
too  well  to  remain  in  the  hospital  and  yet  not  sufficiently  recovered  to 
return  to  full  duty.  ■Medical  and  surgical  treatment  can  be  carried  on 
at  the  same  time  as  modified  military  training  and  other  forms  of 
military  instruction. 

Many  of  the  duties  and  courses  of  instruction  were  made  voluntary. 
Over  90  per  cent,  volunteered.  Military  discipline  was  maintained. 
Experience  with  this  method  showed  that  the  period  of  convalescence 
was  shortened,  the  morale  of  the  soldier  was  improved  and  many  received 
valuable  information  during  this  period  of  partial  disability. 

I  was  much  interested  in  this  report  of  Captain  Meyers,  because,  when 
I  made  a  tour  of  the  difi'erent  camps  in  December,  1917,  1  urgently 
recommended  to  the  Surgeon-General  the  immediate  erection  and  for- 
mation of  what  I  called  the  convalescent  section  of  the  base  hospital. 
In  the  majority  of  the  camps  at  that  time  there  was  no  provision  for  the 

^^  Military  Surgeon,  1918,  xliii,  p.  497. 
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convalescing  soldier,  or  those  who,  for  one  reason  or  another,  were  not 
fit  for  full  military  training.  This  led  to  loss  of  time,  to  idleness  and  to 
a  decrease  in  the  morale  of  this  group  of  soldiers.  There  was  ample 
provision  for  those  sick  enough  to  be  in  a  base  hospital  and  those  well 
enough  for  full  training,  but  there  had  been  made  no  adequate  provision 
for  this  third  group  of  convalescents  and  those  partially  disabled  for  one 
cause  or  another,  and  this  group  grew  larger  and  larger. 

Major  Lovett,  of  Boston,*^^  in  his  summary,  states  that  the  difficulty 
of  presenting  the  question  of  reconstruction  must  be  evident.  It  is  a  new 
subject,  practically  dating  from  1915.  There  are  many  disputed  points 
and  unsettled  problems.  It  should  not  be  looked  upon  as  a  new  form  of 
charity,  but  a  plan  to  discharge  a  pressing  obligation.  Success  depends 
upon  sound  public  sentiment;  emotionalism  has  no  place  in  the  scheme. 
The  Government,  the  public,  the  manufacturer,  the  labor  union  and  the 
medical  profession  must  cooperate  in  solving  the  problem. 

Lovett  gives  the  following  figures.  For  every  1,000,()()0  men  sent  over- 
seas, 100,()()()  will  return  unfit  for  military  service.  Of  these,  only  20,000 
will  require  complete  or  ])artial  N'ocational  reeducation.  From  the 
medical  staudpoint,  about  75  per  cent,  sliould  belong  to  the  orthopedic 
department  of  the  Medical  Corps;  al)out  V.)  per  cent,  blind  or  deaf; 
about  23  per  cent,  diseases  of  chest,  heart  and  rheumatism,  and  about 
4  per  cent,  nervous  diseases.  One  of  the  largest  numbers  will  be  soldiers 
requiring  artificial  limbs. 

Reconstruction  can  first  be  divided  into  three  groups:  medical  or 
surgical  attention,  therapeutic  measures,  which  include  curative  work- 
shops, massage,  gymnastics,  and  so  forth,  and  vocational  training,  which 
includes  placement  and  follow-up. 


TUMORS. 

In  the  surgical  pathological  laboratory  the  material  is  first  classified 
into  the  following  main  divisions: 

I.  Injuries.  Tliis  includes  both  accidental  and  operative  wounds 
and  the  general  problems  of  shock,  anesthesia,  preoperative  and  post- 
operative complications  and  treatment. 

II.  Injections  (ukI  Infected  ]]'(nin(Is.  This  includes  the  records  of  such 
infections  as  furuncle,  carbuncle,  anthrax,  actinomycosis,  tetanus,  and 
gas  gangrene;  the  surgical  pathology  and  bacteriology  of  all  infected 
wounds  and  the  general  results  of  infection,  such  as  bacteremia,  .sep- 
ticemia, toxemia,  pyemia,  etc. 

III.  Tinnors.    This  is  subdivl(k'd  into  three  main  groups: 

(rt)  Benign  and  malignant  epithelial  tumors  of  the  skin  and  mucous 
mem})rane  of  the  oral  cavity. 

(b)  Ik'uign  and  malignant  pigmented  moles. 

(c)  Benign  and  malignant  connective-tissue  tumors  of  the  skin  and 


soft  i)arts. 
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IV.  Lesions  of  Special  Ti^svc,  which  are  subdivided  as  follows: 

(a)  Skin  and  subcutaneous  tissue. 

(6)  Tendons. 

(c)  Bursa". 

(d)  Joints. 

(e)  Bone. 
(/)  Nerves. 
{(/)  Muscle, 
(h)  Blood. 

(i)   Bloodvessels  and  lymph  vessels. 

V.  Lesions  of  Special  Glands. 

(a)  Salivary  glands. 
(6)  Breast."^ 

(c)  Thyroid. 

(d)  Lymph  glands. 

VI.  Lesions  of  Special  Regions. 

(a)  Head. 

(6)  Eye. 

(c)   Ear. 

{d)  Jaw,  includuig  nose  and  sinuses. 

(e)  Neck. 
(/)   Chest. 

{g)  Abdomen. 

{h)  Kidney  and  genito-urinary  organs. 

{i)   Pelvic  organs  of  the  female. 

( j)  Pelvic  organs  and  special  pathological  lesions  of  pregnancy. 
This  classification  has  been  adopted  in  order  that  the  records,  gross 
material  and  sections  may  be  conveniently  arranged  to  allow  the  con- 
tinuous investigation  of  pathological  conditions  in  which  the  problems 
of  diagnosis  and  treatment  are,  to  a  large  extent,  identical.  There  is 
little  to  be  learned  by  studying  together  tumors  of  the  breast  and  of  the 
stomach.  All  lesions  of  the  breast  can  be  placed  together,  but  lesions 
of  the  stomach,  from  a  clinical  standpoint  of  diagnosis,  oflFer  problems 
in  abdominal  surgery. 

As  our  material  of  benign  and  malignant  tumors,  of  epithelial  and 
connective-tissue  origin,  accumulated,  I  became  impressed  with  the 
importance  of  this  classification  and  with  the  later  subdivisions. 

In  the  first  place,  tumors  arising  in  the  skin  and  subcutaneous  tissue 
and  in  the  oral  cavity  are  quickly  recognized  by  the  individual,  because 
the  local  lesion  can  be  seen  or  felt.  The  records  soon  demonstrated  that 
the  preexisting  lesion  was  remembered  distinctly  by  the  patient,  either 
as  a  congenital  tumor,  such  as  a  mole,  wart  or  nevus,  or  as  a  palpable 
subcutaneous  nodule,  or  as  an  area  of  chronic  irritation,  such  as  an  area 
of  eczema,  keratosis,  ulcer,  sinus  or  leucoplakia.  The  importance  of 
these  facts  has  been  recently  more  clearly  appreciated  by  those  interested 
in  the  cancer  problem  in  the  human  being.  We  now  have  the  evidence 
that  cancer  of  the  skin  and  mucous  membranes  of  the  oral  cavity  never 
arises  in  a  healthy  spot,  but  that  the  patient  is  always  aware,  by  sight 
or  touch,  of  a  preexisting  local  area  entirely  different  from  the  normal 
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skill  or  mucous  membrane.  If  they  are  iiifoimed  that  such  a  k)cal  area 
may  become  cancer,  and  that  at  the  i)resent  time,  in  the  ^'ast  majority 
of  cases,  no  one  can  tell  when  or  why  such  a  local  area  chaufjes  its  local 
cellular  growth  from  beniji;n  to  malignant,  then  the  individual  will  have 
the  proper  mental  conception  and  receive  the  further  information  that 
this  spot  of  changed  skin  or  mucous  membrane  should  either  be  returned 
to  normal  by  some  treatment  or  radically  removed  with  the  knife  or 
cautery.  In  the  great  majority  of  cases,  complete  excision  with  the 
knife  is  the  method  of  choice. 

Our  records,  now  numbering  thousands  of  cases,  seem  to  show  that 
if  an  individual  dies  of  a  malignant  tumor  of  the  skin  or  mucous  mem- 
brane of  the  oral  ca^■it^■,  the  death  is  flue  either  to  the  ignorance  of  the 
individual,  or,  if  he  is  informed,  to  his  neglect  to  act,  or  to  the  improper 
or  incomplete  treatment  or  radical  removal  of  the  primar\'  local  lesion 
in  its  earlier  stage. 

When  the  tumor  is  situated  l)eneath  the  skin  the  patient  is  always 
aware  of  a  palpable  nodule  or  mass.  If  he  has  the  same  information 
that  such  a  little  subcutaneous  nodule  may  later  become  a  malignant 
tumor,  he  will  more  readily  understand  and  accept  the  suggestion  that 
the  feeling  of  a  little  subcutaneous  tumor  indicates  an  immediate  exami- 
nation by  one  comjjetent  to  recognize  its  nature,  and,  in  the  great 
majority  of  cases,  its  complete  removal.  There  seems  no  doubt  that 
the  chief  hope  of  reducing  the  mortality  from  cancer  is  by  the  education 
of  the  public  on  these  facts,  and  the  education  of  the  medical  profession 
to  institute  the  ])roper  treatment  when  aid  is  sought  in  this  early  stage. 

It  is  undoubtedly  true  that  complete  excision  with  the  neighboring 
lymphatic  glands  accomplishes  a  cure  even  after  the  local  growth  has 
l)ecome  malignant  and  even  after  the  neighboring  glands  have  become 
involved.  Hut  the  relative  number  of  such  cures  is  small,  even  after 
the  most  radical  ()})erati()ns  by  the  most  expert  surgeons. 

The  chief  cau.se  of  death  after  the  i)roper  removal  of  a  sarcoma  is 
metastasis  to  the  lungs,  and  not  local  recurrence.  The  chief  cause  of 
failure  to  cure  after  the  most  radical  ojjeration  for  carcinoma  is  local  or 
regionary  recurrence,  due  to  the  fact  that  the  carcinoma  has  infiltrated, 
either  visibly  or  microsc()i)icall\',  bexond  the  ])()ssibility  of  excision  with 
the  knife  or  cautery. 

Il  is  true  that  surgeons  have  still  iiiiich  lo  learn  in  regard  to  the  extent 
of  the  local  remo\al  of  tli(>  malignant  tumor,  and  as  to  when  and  how 
to  remove  the  neighboring  lymphatic  glands.  However,  the  evidence 
seems  to  prove  clearly  that  no  matter  how  proficient  the  entire  surgical 
profession  may  l)ec()me  in  this  o])erative  detail,  it  will  have  a  relatively 
small  effect  on  the  total  mortality  from  cancer. 

Epithelial  Tumors  of  the  Upper  Extremity.  Fig.  '22  i)ietures  an  indurated 
ulcer  at  the  junction  of  the  ring  linger  and  the  palm  of  the  hand.  The 
cancer  had  infiltrated  along  the  l\  iiii)hatics  accompanying  the  ulnar 
and  brachial  arterites  to  a  mass  in  the  axilla,  so  that  it  was  necessary  to 
aiiiputate  the  arm  below  the  shoulder  and  to  completely  remove  the 
axillary  glands.  Yet  this  ])atient,  a  ])liysician,  had  watched  a  wart  in 
this  area  for  twenty  vears  and  then  observed  the  development  of  an 
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ulcer  for  two  years  and  did  not  seek  advice  until  the  contracting  finger 
interfered  with  function. 


Fic.  22. — Ulcer  of  hand. 


Fig    23. — Precancerous  lesion. 
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Another  patient  showed  a  fungous  tumor  involving  the  clorsiun  of  the 
middle  fingers  and  the  hand.  The  thumb  and  little  finger  were  uninvolved. 
This  patient,  aged  sixty-four,  burned  the  knuckle  of  his  hand  opposite  the 
middle  finger  fifty  years  ago.  He  was  a  fisherman  and  exposed  to  the 
cold  in  winter.  During  each  winter  an  ulcer  formed  in  the  scar,  but 
healed  during  the  summer.  Three  years  ago  the  ulcer  did  not  so  heal, 
but  a  wart>'  growth  de\eloped  which  has  gradually  involved  the  area 
shown  in  the  illustration.  The  local  growth  was  removed,  saving  the 
thumb  and  little  finger.  It  proved  to  be  a  fully  developed  carcinoma 
spinocellulare.  The  axillar>'  glands  showed  no  metastasis.  The  patient 
is  well  now,  almost  two  years  since  operation,  but  the  hand  has  not 
nuich  function. 

Fig.  2:]  illustrates  the  stage  at  which  a  skin  lesion  should  be  excised. 

Removal  of  the  Axillary  Glands.  When  the  local  disease  on  the  upper 
extremity  is  a  fully  developed  carcinoma  of  the  spindle-cell  type,  the 
glands  should  be  remo\ed  whether  they  are  ])ali)able  or  not.  We  have 
a  few  ])atients  li\ing  five  or  more  years,  whose  glands  showed  metastasis 
after  operation,  even  when  the  cancer  was  situated  some  distance  from 
the  axilla  and  the  local  and  metastatic  growths  were  removed  separately. 
The  cases  ilhistratcd  need  no  further  comment. 

Epithelial  Tumors  of  the  Lower  Extremity.  The  devel()i)mcnt  of  cancer 
in  the  unhealed  nicer  of  a  burn  is  a  far  more  frequent  occurrence  than  the 
development  of  cancer  in  the  ordinary  leg  ulcer.  When  cancer  does 
develo])  in  either,  the  question  to  be  decided  is.  In  what  type  of  malig- 
nant local  growth  should  the  glands  in  the  groin  be  removed?  When 
th(>  tumor  which  has  developed  in  the  ulcer  still  preser^■es  the  picture 
of  a  wart,  and  there  is  no  deep  infiltration  into  the  base  of  the  ulcer  by 
the  cancer  mass,  my  records  show  that  there  is  no  necessity  to  remove 
the  glands.  The  record  of  a  patient  with  a  cancer  in  an  ulcer  in  the 
scar  of  an  old  burn,  locally  excised  l)y  Dr.  Ilalsted  in  lOOo,  showed  this 
patient  is  well  in  1918,  fifteen  years  later. 

Fig.  24  is  the  surface  appearance  of  a  cancer  of  the  type  of  a  malignant 
w  art,  in  which,  after  the  local  removal,  the  glands  were  not  excised 
because  of  the  microscopic;  ai)pearance  of  the  malignant  ^^■art.  It  is 
now  two  and  one-half  years  since  operation  and  the  i)atient  is  well. 
The  objection  to  the  complete  removal  of  the  glands  in  the  groin  is  the 
secondar\-  lymphatic  edema,  and  for  this  reason  it  is  very  helpful  to 
the  ])atient  for  the  surgeon  to  know  m  what  tyi)e  of  local  growth  the 
glands  should  be  removed. 

The  patient  in  the  case  just  nieutioued  was  a  male,  age(l  fifty-one 
>'ears.  The  leg  ulcer  had  been  present  for  thirty  years  follo^ying  a  CT>n- 
tused  wound.  In  the  first  six  years  it  healed  on  two  occasicms.  Two 
\ears  ago  it  began  to  grow  and  was  i)artially  excised  and  grafted.  The 
grafts  failed  to  take.  For  the  past  six  months  it  has  grown  in  local  extent 
and  the  surface  of  the  tumor  has  become  more  elevated.  It  now  ahnost 
encircled  the  leg  from  tlic  level  of  the  ankle  to  the  middle  of  the  calf. 
It  has  the  surface  aj^pea ranee  of  a  wart.  The  roentgen-rays  showed 
some  periosteal  new-bone  formation  and  some  bone  absorption  on  the 
shaft  of  the  tibia.     .\t  oju-ratioii,  1  .leiii(»iist  rated  that  the  new  growth 
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of  epithelial  tissue  extended  to  the  periosteum  of  the  tibia  and  fibula, 
and  in  some  places  the  periosteum  was  destroyed  and  the  base  of  the 


Fig.  24. — Carcinoma  in  leg  ulcer. 


Fig.  25. — Carcinoma  in  leg  ulcer,  July  1,  1916, 
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malignant,  wart>-  growth  rested  iijjon  the  cortical  bone.  The  growth 
was  removed  with  the  cautery,  and  the  shaft  of  the  exposed  tibia  and 
fibula  were  chiselled  and  burned  with  the  cautery.  The  wound  a  few 
days  after  operation  is  shown  in  Figs.  25.  The  burned  bone  separated 
as  a  sequestrum,  and  when  the  entire  wound  was  covered  with  granula- 
tion tissue  and  this  granulation  tissue  had  been  studied  microscopically 
without  finding  any  evidence  of  cancer  the  area  was  grafted  in  two 
stages.  The  first  grafting  was  done  one  month  after  the  primary  opera- 
tion and  the  second  graft  about  two  weeks  later.  The  result  of  the 
graft  is  shown  in  Fig.  2(). 


Fig.  26.— Result,  September,  1916. 

This  case  illustrates  the  \alue  of  the  cautery  in  the  rcniov  al  of  certain 
types  of  malignant  disease. 

In  ulcers  of  the  skin  we  may  haxc  the  gross  ap])earance  of  a  malig- 
nancy and  in  the  i)iece  excised  for  diagnosis  we  may  find  an  atyi)ical 
growth  of  epithelium  \ery  suggesti\e  of  carcinoma  spinocellulare,  and 
yet,  the  lesion  may  be  syi)hilitic  or  tuix-rcular.  In  all  tdcers,  therefore, 
these  possibilities  must  be  borne  in  mind,  and  if  the  removal  of  the  idcer 
suspicious  of  malignant  change  means  a  mutilating  operation,  syphilis 
and  tuberculosis  should  l)e  excluded. 

Fig.  27  illustrates  an  ulcer  on  the  ankle  which  had  the  stirface  aj)pear- 
ance  of  carcinoma.  The  fro/en  section  from  the  edge  had  somewhat 
the  appearance  of  (arciii(»nia,  l)ut  in  this  instance  the  Was.sermann  was 
l)ositive,  and  the  ulcer  healed  and  remained  healed  after  salvarsan. 

Fig.  2S  is  the  gross  and  microsco])ic  a])i)carance  of  a  benign  wart  of 
the  basal-cell  type.  This  is  the  stage  in  which  local  lesions  of  the  skin 
should  be  excised.  .\  wart  of  this  kind,  left  alone,  dc\ clops  into  a  basal- 
cell  ulcer  or  fungus,  and  max  grow  to  great  size.  Hut  tiie  patient  iie\-er 
can  tell  that  the  wart  is  a  basal-cell  tumor.  It  may  be  of  another 
cellular  character  and  associated  with  the  de\cloi)ment  of  malignancy; 


TUMORS 


273 


metastasis  may  have  taken  place.  1  have  before  me  lunv  two  shiiilar 
pictures  of  small  fungous  tumors  in  this  situation  which  were  not 
excised:  one  proved  to  he  a  carcinoma  spinocellulare,  and  the  removal 


Fig.  27 


Fig.  28 — Benign  wart  in  skin  of  abdomen. 

18 
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of  the  metastatic  glands  did  not  accomplish  a  cure.  The  other  proved 
to  be  a  sarcoma  in  an  angioma,  and  the  patient  died  within  two  years 
of  metastasis  to  the  lungs.  There  is  very  little  gross  difference  between 
the  skin  lesions  which  develop  later  into  malignant  tumors  of  the  basal- 
cell  and  those  of  the  spindle-cell  cancer,  the  sarcoma  in  an  angioma,  or 
the  malignant  pigmented  mole.  All  at  first  are  small,  elevated  skin 
tumors  of  the  type  of  warts,  moles  or  nevi.  The  next  stage  is  ulceration 
and  fungous  formation.  The  delay  to  this  stage  in  the  basal-cell  tumor 
does  not  affect  the  result  oi  the  operation,  but  in  all  the  other  types 
metastasis  may  have  taken  place.  In  the  malignant  pigmented  mole 
this  is  always  fatal.  When  associated  with  carcinoma  spinocellulare, 
cures  have  been  accomplished  after  removal  of  the  glands.  In  sarcoma, 
now  and  then  we  observe  a  cure  after  removal  of  the  glands. 

The  evidence,  therefore,  shows  that,  with  few  exceptions,  it  is  impos- 
sible to  tell  what  the  final  outcome  will  be  of  any  apparently  innocent 
skin  lesion,  and  when  small  fungous  tumors  or  ulcers  are  removed,  the 
microscopic  study  should  be  the  invariable  rule,  because  on  this  micro- 
scopic study,  and  upon  it  only,  can  the  surgeon  decide  whether  the 
neighboring  glands  should,  or  should  not,  be  completely  excised. 

Sarcoma  of  the  Skin.  Space  forbids  further  illustrations,  or  any 
extended  remarks,  but  the  evidence  in  my  laboratory  and  in  the  litera- 
ture proAesthat  in  the  majority  of  patients  who  come  under  observation 
with  a  sarcoma  of  the  skin  give  either  a  history  of  a  congenital  tumor 
of  the  type  of  a  nevus  or  of  a  hard  nodule,  fibroma  or  the  existence  for 
a  number  of  years  of  a  ciuiescent  tumor  of  the  type  of  an  angioma  or 
fibroma.  Every  individual,  therefore,  had  am])le  ()])])ortunity  to  seek  the 
complete  removal  of  this  visible  and  palpable  tumor  when  the  chances 
of  a  cure  were  100  ])er  cent. 

Sarcoma  of  the  Soft  Parts.  The  same  statement  is  true,  but  not  to 
such  a  large  extent,  when  the  tumors  are  situated  subcutaneoiisly. 
This  may  be  due  to  the  fact  that  the  tumors  were  there,  but  not  felt. 
Apparently,  however,  there  is  a  definite  group  of  sarcoma  arising  in 
the  subcutaneous  or  intermuscular  fascia,  or  in  the  intramuscular  stroma 
that  have  no  relation  to  a  preexisting  neoplasm,  but  apparently  begin 
their  growth  in  grainilation  tissue  after  a  trauma.  This  knowledge 
should  urge  the  medical  profession  to  carefully  instruct  their  patients 
who  have  received  bruises  to  report  immediately  if  the  swelling  following 
the  injury  does  not  cjuickly  subside,  or  when  a  swelling  appears  after 
an  interval  of  freedom. 

When  swelling  persists  or  ai)pears  after  a  contusion,  an  .r-ray  should 
always  be  taken,  l)ecause,  if  it  is  due  to  an  ossifying  myositis,  this  will 
be  shown.  If  there  is  no  bone  shadow  in  the  swelling,  and  the  Wasser- 
mann  test  and  the  salvarsan  therapeutic  dose  are  negative,  the  ])al])able 
area  should  be  ex])l()red  at  once. 

Radium  and  X-rays  in  the  Treatment  of  Tumors.  Based  u])on  my  own 
ex])erience,  the  careful  reading  of  the  literature  and  i)ersonal  discussion 
with  my  colleagues,  I  am  convinced  that  where  the  exjierience  of  sur- 
geons has  demonstrated  a  known  per  cent,  of  cures,  that  radium  and  the 
;c-rayii  sho^ild  not  be  attempted,    For  example,  in  operable  tuujqrs  of 
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the  breast,  in  early  lesions  of  the  lip,  and  in  local  tumors  of  the  skin 
eA'er\'Avhere,  surgery  has  demonstrated  its  ability  to  offer  a  larger  pos- 
sibility of  a  cure  than  any  other  yet  known  treatment.  I  have  a  number 
of  cases  of  very  early  lesions  of  the  skin  which  could  have  been  completely 
excised  under  local  anesthesia  in  a  few  minutes,  but  have  grown  rapidly 
after  radium  and  the  .r-rays,  and  have  become  inoperable. 


Fig.  29. — Pathological  No.  16420.  Benign  exostosis  of  shaft  of  fibula,  lateral 
view.  X-ray  by  Dr.  E.  A.  Smith,  of  Milwaukee.  Tumor  observed  during  convales- 
cence from  typhoid.  X-ray  taken  three  years  after  onset.  No  change  in  tumor 
three  years  later. 

The  one  lesion  of  which,  as  far  as  I  know,  surgery  has  never  accom- 
])lished  a  cure,  is  lymphosarcoma  of  the  lymph  glands,  and  apparently 
radiimi  has  done  so.  Therefore,  as  soon  as  this  diagnosis  is  suggested 
and  established,  radiations  should  be  given,  and  continued  at  intervals, 
to  ihc  cniire  himphaiic-gJnnd  s-j/.sfem.  1  have  had  a  large  exj)erience  now 
with  lymphosarcomas  appearing  as  a  miilateral  enlargement  of  one 
tonsil  in  the  adult,  with  some  excellent  results.  But  in  these  cases  one 
must  always  remember  to  expose  the  entire  lymphatic  system  to  radia- 
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tion.  One  of  the  cases  of  lymphosarcoma  of  the  tonsil  which  reacted 
rapidly  to  radiation  of  the  area  of  the  tonsil  and  glands  of  the  neck, 
returned  in  one  year  with  glands  in  one  groin.  These  glands  were 
removed  and  radiation  applied.  The  patient  is  living  four  years  after 
the  remo^'al  of  the  glands  of  the  groin.  This  patient  is  now  luider  treat- 
ment for  involved  glands  in  the  neck. 

In  a  second  case  the  enlargement  of  the  glands  of  the  neck  practically 
disappeared  after  radiation,  hut  the  i)atient  returned  in  a  few  months 
with  embarrassed  respirations.and  a  shadow  in  the  mediastinum,  demon- 
strating that  this  area  should  have  been  treated  without  waiting  for 
sjTTiptoms. 

Radium  and  .r-rays  can  be  employed  after  operation,  or  for  all  ino])er- 
able  conditions,  but  the  public  should  know  the  dangers  of  trying  this 
treatment  first  in  those  cases  in  which  the  entire  experience  of  the 
surgical  world  gives  the  apparent  indisputable  evidence  that  immediate 
radical  removal  with  the  knife  or  cautery,  or  both,  promises  the  largest 
probability  of  a  ])ermanent  cure.  At  the  present  time  the  difficulty  is 
that  exj)erts  disagree,  and  the  public  must  choose  between  two  ap])ar- 
ently  radically  opposite  views. 

Bone  Tumors.  Exostosis.  Eighty-four  cases  are  recorded  in  the 
surgical  ])ath()logical  laboratory  of  the  Johns  Hopkins  Hospital. 

Since  the  introduction  of  the  .c-rays,  it  has  become  the  most  frequent 
type  of  tumor  of  bone.  In  a  number  of  instances  it  is  a  multiple  lesion, 
congenital  in  origin,  and  may  be  associated  with  a  nuirrow  lesion  of  the 
ty])e  of  bone  cysts. 

In  others  it  is  a  single  lesion,  and  in  this  case  there  is  usuailx'  a  history 
of  trauma.  The  exostosis  is  alwa\s  a  ])eriosteal  growth.  As  far  as  my 
observations  go,  it  has  no  tendency  to  become  malignant.  In  the 
majority  of  instances,  after  a  certain  period  of  growth,  it  remains 
quiescent. 

The  patient's  attention  is  caHcd  to  the  local  growth  by  pain  inter- 
ference with  function  or  the  pali)ati()n  of  tlie  swelling.  The  .r-ray 
l)icture  is  characteristic  of  a  benign  bone  lesion.  When  the  .r-rays  show 
a  hiteral  view  the  bone  of  the  shaft  beneath  never  shows  bone  absorption. 
Now  and  then  the  cortical  layer  is  thicker.  But  when  the  .r-ray  ])icture 
is  taken  at  an  angk'  the  shadow  of  the  exostosis  overlaps  the  shadow  of 
the  shaft  and  simulates  a  marrow  lesion,  \\ith  secondary  periosteal 
growth,  "^rhe  shadow  of  the  exo.stosis  which  contahis  only  bone  or 
cartihige,  usually  bone,  cannot  always  be  distinguished  from  that  of  a 
])ure  myxoma  with  ji  bone  capsule.  This  ])ossibihty  should  always  be 
borne  in  mind,  and  for  this  reason,  in  all  doubtful  cases,  the  tumor 
should  be  ex])lore(l,  because  operation  is  indicated  for  the  myxoma. 

/'J.ro.s7o.s"/.v  Biir.sdld.  'Wv  ])eriosteal  bone  tumor  is  often  covered  with 
a  bursa,  and  this  bursa  may  be  filled  with  fluid  and  give  rise  to  a  rapidly 
growing  large  tumor.  Eig.  42  in  Ekogi{Kssive  iVIedicixe,  December, 
ino;;,  illustrates  a  \-er>'  small  exostosis  projecting  from  the  e})ii)hyseal 
line  of  ihe  tibia;  1  he  larger  ])art  of  the  pidpable  tumor  and  the  .r-ray 
shadow  are  due  to  cartilage  and  bone  growth  within  the  >\ni>\iid  sac 
of  the  bursa. 
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Ex(),slosl6-  Sliniildiiiid  Samtiiia.  I  haw  rei)ort('(l''''  ;iii  observation  of 
my  own  in  whicli  the  patient,  an  adult,  was  refernMl  to  the  chnic  with  a 
diagnosis  of  sarcoma  in  the  region  of  the  right  l)uttocks.  One  couhl 
palpate  here  a  tumor  the  size  of  a  child's  head.  It  was  of  rapid  growth  of 
about  two  months'  duration.  The  clinical  ai)pearance  was  that  of  a 
sarcoma.  The  one  .r-ray  taken  at  that  tune  did  not  reveal  the  exostosis, 
which  was  concealed  behind  the  great  trochanter;  as  illustrated  in 
PiKXiHEssiVE  Medicine,  December,  1908,  page  190,  Fig.  20.  At  the 
exploration,  however,  I  found  the  tumor  to  be  a  bursa  filled  with  hemor- 
rhagic fluid.  The  exostosis  was  covered  with  cartilage.  The  intense 
pain  was  due  to  the  pressure  on  the  sciatic  nerve.  The  patient  has 
remained  well  ten  years  since  operation. 

Benicn  Bone  Tr.vioRS.  In  this  group,  which  includes  30  cases,  I 
exclude  exostoses  and  the  benign  bone  cysts  and  ostitis  fibrosa.  The 
number  of  cases  has  greatl\'  increased  in  recent  years,  undoubtedly  due 
to  early  .r-ray  examination  and  earh'  intervention.  These  benign  bone 
tumors  are  usually  periosteal  in  origin.  They  are  pure  in\'xoma,  pure 
chondroma  or  a  mixture  of  myxoma  and  cartilage;  rarely  are  they  of 
pure  bone  formation.  As  a  rule,  in  the  cartilage  and  myxomatous  tumors 
of  periosteal  origin,  there  is  apt  to  be  bone  formation  in  the  capsule. 
The  myxoma  and  the  cartilage  tumor  may  appear  as  a  marrow  lesion. 
Then  it  is  very  difficult  to  dis.tinguish  in  the  .r-rays  from  the  bone 
cyst  or  the  giant-cell  tumor.  I  have  a  strong  imjH-ession  that  in  our 
okler  cases  (liagnosed  periosteal  or  medullary  myxochondrosarcoma,  the 
original  lesion  was  a  benign  tumor,  and  there  is  every  evidence  that 
perhaps  all  of  the  myxomas  and  many  of  the  chondromas  have  a  ten- 
dency, as  they  grow  larger,  to  change  into  sarcoma.  Tumors  containing 
myxomatous  tissue  frequently  recur.  I  was  interested  to  read  in  older 
surgeries  the  statement  that  pure  myxoma  and  myxochondroma  are 
benign  tumors,  but  they  usually  recur,  and  later  the  patients  die  of 
sarcoma.  The  recurrences,  I  am  convinced,  are  dependent  upon  faulty 
technic  in  the  operation.  These  tumors  are  circumscribed  and  usually 
have  a  thin  capsule.  At  operation,  they  are  either  enucleated  or  removed 
piecemeal,  bits  of  tissue  are  left  behind,  and  these  grow  and  show  a  strong 
tendency  to  change  into  sarcoma. 

Fig.  19,  in  Progressive  ^Medicine  for  December,  1906,  p.  223,  shows 
an  .r-ray  of  a  pure  myxoma  of  apparent  periosteal  origin,  with  an  incom- 
plete bone  capsule.  It  w^as  situated  on  the  shaft  of  the  humerus.  The 
patient  was  a  white  female,  aged  fifty-three  years.  There  had  been  ten- 
derness in  the  area  of  the  tumor  for  twenty  years  and  a  palpable  lump 
nine  months.  Before  its  excision  it  was  cut  into.  Microscopically,  it  was 
a  pure  myxoma. 

In  this  case  there  were  numerous  operations  for  local  recurrences. 
Seven  years  after  the  first  operation  there  was  a  shoulder-girdle  ami)u- 
tation,  and  three  years  later  death,  with  general  metastasis.  Microscopic- 
ally, the  primary  tumor  was  a  l)enign  myxoma. 

in  some  instances  the  recurrent  tumor  remains  benign,  and  the 
patients  have  remained  well  after  a  second  operation.     Fig.  30  shows 

8'  Progressive  Medicine,  Dcomber,  1907,  p.  220. 


278 


SURGERY  OF  THE  EXTREMITIES 


an  rc-ray  of  such  a  case.  The  shadow  of  the  tumor  is  seen  in  front 
of  the  metacarpal  of  the  index  finger  and  extends  to  the  metacarpal 
of  the  thumb.  There  is  no  evidence  of  bone  formation  or  bone 
destruction  in  this  or  the  lateral  view.  The  tumor  was  situated 
over  the  extensor  surface  of  the  metacarpal  bone.  The  patient  was  a 
male  adult.  There  was  a  history  of  trauma  eighteen  years  before  he 
came  under  m\'  observation.  Then,  after  a  second  trauma,  six  years 
later,  he  noticed  a  lump,  and  after  this  had  been  present  six  years,  it 
was  removed.  It  recurred  alinost  inune(liatel\',  and  in  the  six  years  since 
operation  it  has  been  growing  slowly.  I  operated  in  November,  1914, 
under  local  anesthesia  and  used  the  cautery  to  separate  the  more  or  less 


Myxochondroma. 


encapsulated  tumor  from  the  soft  parts  and  from  the  bone.  It  was 
attached  to  the  periosteum,  but  there  was  no  bone  infiltration.  The 
tumor  was  comi)osed  chiefly  of  myxomatous  tissue,  with  islands  of  car- 
tilage and  a  si)icule  of  bone.  The  gross  appearance  of  the  tumor  is 
shown  in  Fig.  :)1 .    There  has  been  no  recurrence  sine(>  November,  1014, 

four  years  ago. 

In'PitOGKESsiM,  Mi.DK  iNE,  especially  in  relation  to  giant-cell  tumors, 
I  have  em])hasi/.ed  the  inii)ortance  of  swabbing  the  marrow  cavity  with 
pure  carbolic  acid  follow<>d  by  alcohol,  in  order  to  destroy  any  tumor 
cells  or  tissue  which  may  have  been  left  behind.  I  am  confident  that  m 
operations  upon  aiii)arently  benign  tumors,  one  should  use  some  method 
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—either  the  electric  cautery  or  pure  carbolic  acid— to  destroy  tumor 
tissue  if  the  tumor  is  explored  or  enucleated,  or  if  at  any  point  during 


Fig.  31. — Myxochondroma. 


Fic.  32. — Exostosis. 


the' operation  the  surgeon  feels  that  he  is  approaching  the  new  growth. 
My  study  of  recurrences  of  giant-cell  tumors,  myxoma  and  myxochon- 
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droma  of  bone,  the  so-called  mixed  tumor  of  the  parotid  and  the  intra- 
canalicular  myxoma  of  the  breast,  demonstrates  the  hnportanee  oi  this. 
The  patient  is  not  only  protected  from  the  lesser  danger  of  a  regrowth 
of  the  ])enign  tissue,  but  from  the  usually  fatal  possibility  of  the  develop- 
ment of  sarcoma  in  the  recurrent  growth.  In  addition  to  using  the 
cautery  and  pure  car})olic  acid,  1  use  an  alcohol  si)onge  as  an  aflditional 
safeguard.  My  records  show  that  in  cases  in  which  I  have  operated 
myself  and  used  this  precaution,  there  have  been  no  recurrences  up  to 
date,  while  from  my  study  of  the  literature  and  of  other  cases  recorded 
in  the  surgical  pathological  laboratory,  where  this  method  has  not  been 
employed,  there  have  been  numerous  recurrences. 

Fig.  82  shows  an  encapsulated  bone  tumor  near  the  head  of  the  meta- 
tarsus of  the  great  toe.  It  proved  to  be  an  osteochondroma  arising  from 
one  of  the  sesamoid  bones.  The  i);itient  was  a  registrant  in  the  selective 
service  of  Maryland.  The  swelling  was  obser\-ed  eight  years  ago  follow- 
ing a  foot-ball  injur\-.  It  has  grown  slowly,  and  in  the  past  few  years 
lie  has  had  to  wear  a  larger  shoe,  and  it  has  given  perhaps  a  little 
inconvenience  in  walking.  It  was  easily  removed  under  local  anesthesia. 
It  had  a  distuict  bony  capsule.  There  was  no  bursa  nor  a  bunion.  It 
pressed  u\)on  th(>  shaft  of  the  metatarsus  and  had  destroyed  the  peri- 
osteum, l)ut  had  excited  no  bone  formation  in  the  latter.  The  specimen, 
on  removal,  was  com])osed  chiefly  of  bone  with  some  cartilage,  and  the 
remains  of  the  sesamoid  were  easily  distinguished  in  one  portion  of  the 
tumor.  It  gave  the  unpression  that  the  sesamoid  bone  had  been  frac- 
tured at  the  injury,  and  the  tumor  developecl  in  one  of  the  fragments, 
with  little  or  no  change  in  tlie  other  fragments. 

Benign  Boxe  Cysts.  As  my  exi)erience  has  increased,  1  am  confident 
that  many  of  the  secondary  operations  for  recurrences  in  benign  bone 
cysts  or  ostitis  fibrosa  are  reall\-  not  recurrences,  but  a  fault>-  interi)re- 
tation  of  the  .r-ray  picture  after  the  first  operation.  I  am  also  confident 
that  subperiosteal  resection,  or  resection  in  continuity  with  bone  trans- 
plantation, is  an  absolutely  unnecessary  operation  for  a  benign  bone 
cyst,  and  in  spite  of  the  brilliant  results  n^jiorted  in  the  literature,  it 
should  be  condemned. 

The  complete  healing  of  a  bone  cyst  often  takes  a  period  of  one  or 
two  years.  If  one  takes  .r-rny  i)i('tures  from  month  to  month,  as  I  have 
had  the  oi)portunity  to  do  in  ;i  few  cases,  one  is  surprised  at  the  slow 
restoration  to  a  normal  .i-ra\-  shadow.  Now,  if  during  this  interAal  the 
patient  sustains  a  fracture,  diagnosis  of  a  recurrence  may  1)»'  made  and 
reoperation  ])erformed. 

In  some  cases  the  restoration  of  the  area  of  bone  iiiNohcd  in  ostitis 
fibrosa  is  so  perfect  that  it  would  be  inii)ossible,  after  a  critical  stud>  ot 
the  .r-rays,  to  tell  that  the  bone  had  ever  been  affected. 

The  first  bone  cyst  which  came  under  my  own  observation,  in  .August, 
lOO:!,  healed  ])erfectl\-.  An  .r-ray  taken  two  years  later  showed  that 
healing  had  been  (•(>mi)lete  (Fig.  33).  In  this  case  at  the  oju'ration 
nothing  was  done,  except  to  let  out  the  fluid.  The  bone  cyst  belonged 
to  the  first  type  in  whieh  there  is  only  a  shell  of  bone  and  fiuid,  no  con- 
nective-ti.ssue   lining.     Tlii^   |»atient  is  well   (1918)  fifteen  years  after 
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openitioii,  and  a  rcccul  .r-ray  shows  no  changes  since  the  normal  findmgs 
in  Angnst,  190"). 

In  1010,  Eisenih-atl),  of  Chicago,  sent  nie  the  histories  and  .r-rays 
of  two  cases  of  benign  bone  cysts  of  the  shaft  of  the  humerns.  One  of 
these  was  later  reoperated  on  by  Sherman,  of  San  Francisco,  on  a  diag- 
nosis of  a  recurrence  from  the  .r-ray. 

In  1910,  I  operated  upon  a  benign  bone  cyst  of  the  shaft  of  the 
humerus.  Three  months  hiter  there  was  a  refracture.  From  the  .r-rays, 
I  diagnosed  recuiTence  of  the  cyst.  Ten  months  later  I  performed  a 
third  operation  because  of  refracture  and  transplanted  a  piece  of  tibia 
into  the  bone  cavity.  This  patient  is  well  (19bS),  with  perfect  function, 
and  the  .r-ravs  show  normal  bone.     1  am  confident  that  if  T  had  had  tlie 


Fig.  33. — X-ray  seven  years  after  operation  in  case  of  bone  cyst  of  humerus. 

experience  then  that  1  have  now  I  should  not  have  subjected  this  young 
boy  to  the  two  operations,  but  simply  have  treated  the  fracture  in  the 
ordinary  way. 

At  about  the  same  time,  I  operated  for  Dr.  I.eary,  of  Boston,  upon 
a  bone  cyst  of  the  humerus;  he  took  frequent  .)-ra>'s,  and  complete  dis- 
appearance of  the  cyst  shadow  was  not  observed  until  about  two  years 
after  operation.  On  a  number  of  occasions  during  this  period,  Dr.  Leary 
and  m>-  friends  and  colleagues  in  Boston  discussed  the  question  of  reop- 
eration for  recurrence.  This  patient  is  now  perfectly  well,  eight  years 
since  operation. 

One,  therefore,  must  be  familiar  with  the  clinical  course  and  the 
varying  .r-ray  pictures  after  an  operation  for  a  bone  cyst  or  ostitis 
fibrosa,  and  we  must  not  expect  too  quickly  the  return  of  the  bone  shadow- 
to  normal.    So  long  as  the  shaft  of  the  bone  is  weakened  by  the  presence 
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of  the  cyst  or  fibrous  tissue,  refracture  is  possible,  but  is  not  of  itself  an 
indication  for  operation. 

Healing  without  Operation.  In  December,  1904,  Colvin,  of  :-'t.  Paul, 
sent  me  an  .r-ray  of  what  appeared  to  be  a  small  bone  cyst  in  the  upper 
end  of  the  ulna,  in  a  girl,  aged  six  years;  the  swelling  had  been  obser^'ed 
for  seven  months.  In  1915,  nine  years  later,  Colvin  reported  that  the 
patient  was  well,  but  the  rr-rays  did  not  show  complete  restoration  to 
'normal,  as  in  my  case  (see  Figs.  48  and  49). 

In  1909,  I  observed  a  patient,  aged  forty  years,  with  a  swelling,  some- 
what spindle-shaped,  of  the  lower  end  of  the  ulna.  The  .r-rays  showed 
that  the  swelling  was  composed  of  apparently  normal  cancellous  bone, 
suggesting  the  complete  healing  of  an  old  bone  cyst,  but  not  restoration 
to  the  normal  shape  of  the  bone.  The  swelling  was  first  observed  twenty- 
five  years  ago,  at  the  age  of  fifteen  years.  It  was  explored  at  about  that 
time  by  Allan  J.  vSmith,  of  Baltimore,  who  apparently  diagnosed  a  benign 
lesion,  because  he  did  not  amputate  or  resect.  There  were  two  further 
operations  for  necrotic  bone,  probably  due  to  infection  of  the  primary 
wound.  This  may  explain  why  the  original  expansion  of  the  bone  cyst 
did  not  subside. 

In  1914,  Fayerweather,  of  Baltimore,  referred  to  me  a  patient  with  a 
swelling  of  the  lower  end  of  the  femur.  There  was  a  history  of  a  fracture 
eight  years  ago ;  the  patient  did  not  remember  much  about  the  existence 
of  much  swelling.  The  .r-rays  showed  an  irregular  distention,  chiefly 
confined  to  the  outer  condyle  of  the  femur,  which  gave  the  impression 
of  a  healed  bone  cyst.  As  it  caused  very  little  discomfort,  operation  was 
not  advised;  the  patient  is  well  in  1918,  four  years  later. 

Fig.  84  is  an  .r-ray  of  the  lower  end  of  the  shaft  of  the  femur  in  a  boy, 
aged  about  eight  years,  whom  I  saw  in  Omaha  some  eight  \'ears  ago. 
It  is  interesting,  because  the  fracture  is  above  the  shadow  of  the  apparent 
l)one  cyst.  In  this  case  there  were  no  symptoms  of  the  cyst.  It  was 
found  when  the  .r-ray  was  made  after  the  fracture.  At  that  time  I  felt 
it  was  wiser  to  (lela>'  ()])eration  until  the  fractur(>  was  com])letely  healed. 
Then  the  .r-rays  showed  that  the  shadow  of  the  cyst  was  getting  smaller. 
Further  observation  and  .r-ray  studies  demonstrated  complete  restora- 
tion to  normal.  For  this  reason,  no  operation  was  ])erformed.  and  the 
boy  is  well  at  the  present  writing. 

'indications  for  Operation.  In  the  lH>ginniiig  of  our  recognition  of  this 
marrow  lesion,  operations  were  performed,  because  in  the  majority  of 
cases  we  were  unable  to  make  a  correct  diagnosis.  Then  we  did  not  know 
the  tendency  to  spontaneous  healing.  At  the  present  time,  if  the  shadow 
suggestive  of  a  bone  cyst  is  found  in  the  .r-rays  taken  after  a  fracture, 
or  because  of  the  local  pain,  swelling  or  loss  of  function,  ()])erati(>n  in  the 
majority  of  instances  may  be  deferred,  provided  the  patient  is  carefully 
observed  with  repeated  .r-ray  examinations.  When  we  have  a  marrow 
shadow  suggestive  of  a  bone  cyst,  I  do  not  believe  that  we  can  always 
exclude  a  giant-cell  tumor,  a  single  area  of  nniltii)le  myeloma,  a  rare 
focus  of  tuberculosis,  or  a  still  rarer  myxoma  or  chondroma. 

The  multiple  m>-eloma,  so  far  as  we  know,  is  a  hopeless  disease  and 
is  observed  in  adults;  rarely  is  it  a  single  focus  in  its  onset,  and,  as  a  rule, 
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the  urine  shows  Bence-Jones  bodies.  The  pure  myxoma  is  more  common 
in  the  small  pipe  bones,  and  for  this  reason  nothing  is  to  be  gained  by 
postponing  the  operation  when  one  finds  a  shadow  in  a  small  pipe  bone. 
With  the  rarest  exceptions  the  bone  c>st  has  its  onset  before  the  age  of 
nineteen  years,  while  the  giant-cell  tumor  is  usually  first  obesrved  at  an 
older  age. 

If  there  is  any  doubt  as  to  the  diagnosis,  if  the  patient  is  older  than 
nineteen,  if  the  tumor  involves  a  small  pipe  bone,  if  further  .r-rays  show 
an  increase  in  size  of  the  bone  marrow  tumor,  innnediate  exjjloration 
is  indicated.  The  difl'erential  diagnosis  should  be  made  at  the  ex])lora- 
tory  incision.    In  the  majority  of  instances  this  is  not  difficult. 


Fig.  34 


The  findings  at  the  exploration,  which  are  difficult  to  interpret,  are  a 
cavity  filled  with  blood  and  a  solid  mass  of  tissue  which  is  not  ty[)ical 
of  ostitis  fibrosa,  or  the  common  giant-cell  tumors.  Among  about 
45  cases  of  benign  bone  cysts,  the  fluid  contents  have  been  hemorrhagic 
in  only  one  instance.  Among  over  40  cases  of  giant-cell  tumor,  a  cyst 
with  hemorrhagic  contents  has  been  present  in  only  2  instances,  while 
among  10  examples  of  the  more  malignant  marrow  tumor,  the  so-called 
bone  aneurysm,  hemorrhagic  contents  had  been  present  in  all  but  o 
cases.  The  problem,  therefore,  is  what  to  do  if  we  find  a  cavity  filled 
with  blood  or  blood-stained  serum.  I  will  discuss  this  differential  diag- 
nosis under  Bone  Aneurvsms. 
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As  a  rule,  the  gross  appearance  of  the  tissue  Uning  the  ea\ity  of  the 
various  cystic  marrow  lesions  is  quite  characteristic. 

The  bone  cyst  in  the  majority  of  cases  may  have  no  lining  at  all — 
simply  fluid  within  the  bony  shell.  In  other  instances  it  has  a  lining 
varying  in  thickness.  This  liiung  is  firm  and  not  friable  as  is  the  tissue 
lining  a  bone  aneurysm.  It  strips  easily  from  the  bone  shell  and  we  fre- 
f|uently  find  between  the  fibrous  lining  and  the  bony  shell  a  zone  of 


Fig.  :^5 


Fir.s.  3.')  and  m. 


Fig.  36 
-Bone  tumor,  osteitis  fibrosa. 


ossifying  tissue.  This  is  especially  marked  at  the  marrow  end.  Not 
infreciuently  on  the  surface  of  the  fibrous  lining  of  a  bone  cyst  there  may 
be  a  white,  granular  substance  due  to  deposits  of  calcium  salts.  The 
finding  of  ossifying  tissue  and  of  calcium  salts  in  my  observation  is 
characteristic  of  the  l)enign  bone  cyst  and  ostitis  fibrosa. 

The  gross  and  microscopic  appearance  of  ostitis  fibrosa  will  be  found 
in  PuofiHEssivK  Mf,I)1(i\k  for  DcccMuber.  lOK).  p.  :V2{\,  Figs.  04,  0"), 
GO,  GT,  08  and  (■>•.». 
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Nevertlu'lcss,  some  surfj:eoiis  and  pathologists  find  difficulty  in  diflVr- 
entiatinfj;  ostitis  fibrosa  from  the  more  malignant  bone  marrow  tumors. 
Figs.  3")  and  oC)  illustrate  the  gross  and  microscopic  appearance  of 
piece  of  tissue  removed  from  the  marrow  cavity  of  the  lower  end  of  the 
tibia.  In  this  case,  fortunately,  curetting  was  the  first  operation,  and 
there  has  been  no  recurrence  since  191(). 

Now  and  then,  in  the  benign  bone  cyst,  we  see  little  red  currant- 
jelly  areas  or  a  mixture  of  red  areas  and  white  fibrous  areas  which 
would  suggest  a  giant-cell  tumor,  and  these  areas  show  giant  cells. 
When  this  is  found,  I  belicAe  that  the  marrow  cavity  should  be  more 
thoroughly-  curetted  and  then  swabbed  with  pure  i)hen()l. 

The  tumor  tissue  of  the  giant-cell  tumor  is  entirely  different  from 
that  of  ostitis  fibrosa.  In  the  first  place,  it  is  very  friable.  In  the 
second  place,  it  has  a  peculiar  and  almost  characteristic  color.  In  the 
majority  of  cases  it  looks  like  granulation  tissue.  In  some  instances 
there  are  red  currant-jelly  areas,  in  other  cases  there  is  a  mixture  of  the 
granular,  mottled  dark  red  giant-cell  tumor  tissue  and  the  firm,  white 
tissue  resembling  ostitis  fibrosa. 

The  distinguishing  feature  of  the  tissue  lining  the  bony  shell  in  bone 
aneurysm  will  be  discussed  later. 

Tuberculosis  is  recognized  by  the  characteristic  pus  and  caseation. 
Cartilage,  of  course,  is  easy  to  recognize.  The  myxomatous  tissue  is 
more  difficult  to  differentiate.  The  myxomatous  tissue,  however,  can 
be  told  at  once  by  a  frozen  section.  In  the  few  cases  that  I  have  seen, 
it  had  not  the  coloring  of  a  giant-cell  tumor,  nor  the  firmness  of  ostitis 
fibrosa.  It  is  often  gelatinous.  When  myxomatous  tissue  is  exposed, 
I  am  confident  that  the  remainder  of  the  operation  should  be  done, 
if  possible,  with  the  cautery,  and  the  cavity  thoroughly  swab})ed  with 
pure  phenol  followed  })y  alcohol.  In  the  majority  of  instances  the  gross 
picture  at  operation  for  a  benign  cyst  and  ostitis  fibrosa  is  not  a  difficult 
one  to  recognize.  Having  exposed  and  recognized  it,  it  does  not  add 
any  danger  to  the  operation  to  completely  remove  the  fibrous  lining, 
if  present,  but  larger  bone  cysts  require  different  handling,  because  of 
the  danger  of  hemorrhage. 

Huge  Bone  Cyst^.  Although  these  tumors  are  becoming  less  frequent, 
because,  as  a  rule,  ])atients  do  not  delay,  nevertheless  the  experience 
of  the  past  should  l)e  rememl)ered  when  they  are  attacked. 

In  PRO(iKE,s8iVE  ]\Iedicixk  for  December,  1904,  p.  1S2,  a  huge  bone 
cyst  of  the  lower  end  of  the  femur  is  illustrated  which  had  been  present 
inany  years.  The  surgeon  attempted  an  almost  c()mi)lete  subperiosteal 
resection.  There  was  much  hemorrhage  during  the  ()])eration  and  oozing 
after  operation,  and  the  amputation  which  was  ])erf()rmed  to  check  the 
hemorrhage  was  done  too  late. 

I  have  a  record  of  a  similar  case  in  which,  fortunately,  the  amputation 
for  seconrlary  hemorrhage  was  performed  immediately  and  saved  the 
patient's  life.  For  this  reason,  when,  in  1910,  Prince,  of  Rochester, 
N.  Y.,  asked  me  to  help  him  in  an  operation  on  a  huge  bone  cyst  of  the 
shaft  of  the  femur,  we  made  no  attempt  to  partially-  oi-  completeh'  remove 
the  bony  shell  when  the  exploration  demonstrated  a  benign  bone  cyst. 
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The  chief  reason  for  exploration  was  first  to  exclude  a  medullary  myxoma 
or  myxochondroma.  Having  demonstrated  that  the  lesion  was  a  bone 
cyst,  nothing  further  was  done. 

Benign  Bone  Cyst  of  the  Clavicle.  In  May,  1917,  Harden  referred  to 
me  a  patient,  aged  seventy-two  years,  with  a  bone  cyst  of  the  outer  end 
of  the  clavicle.  This  was  the  first  I  had  observed  or  seen  reported  in 
the  clavicle,  and  perhaps  the  most  interesting  feature  of  all,  was  the 
observation  that  at  one  point  the  shell  of  the  cyst  had  perforated,  and 
the  fluid  had  escaped  into-the  subcutaneous  tissue  above  the  clavicle, 
giving  rise  to  a  palpable  lump  outside  the  clavicle  which  suggested 
malignancy.  The  patient  had  had  an  injury,  with  fracture  of  this  bone, 
when  he  was  about  seventeen  years  of  age,  and  a  somewhat  symmetrical 
enlargement  had  r(^mained.  He  had  always  been  conscious  of  this  part 
of  the  body  on  unusual  exertion  or  prolonged  exercise,  and  he  had 
received  there  a  number  of  slight  contusions.  The  palpable  mass  above 
the  clavicle  had  been  observed  some  months,  perhaps  nine.  I  imme- 
diately recollected  a  multiple  myeloma,  which,  in  the  .r-rays,  appeared 
as  a  uniform  expansion  of  the  clavicle  and  in  which  we  failed  to  make 
the  diagnosis  before  operation  by  not  examining  the  urine  for  Bence- 
Jones  bodies.    The  urine  in  the  recent  case  was  negative. 

Syphilis  is  the  most  common  lesion  of  the  clavicle,  but  there  was  no 
evidence  in  the  .T-ray  picture  of  a  periostitis,  only  the  remains  of  a  slight 
exostosis  which  probably  dated  back  to  the  fracture  many  years  ago. 
The  \Yassermann  was  negative.  The  a--ray  suggested  a  bone  cyst 
which  had  never  healed,  and  that  recently,  from  causes  difficult  to  ascer- 
tain, fluid  had  accumulated  and  the  tension  was  giving  discomfort. 
1,  however,  could  not  explain  the  lobular  mass  outside  the  clavicle. 

At  the  exploratory  incision  under  novocaine,  we  cut  out  this  perios- 
seous  mass  and  fat  with  the  cautery.  On  gross  inspection,  we  saw  what 
appeared  to  be  myxomatous  areas  and  minute  cysts  in  the  fat.  I  feared 
then  that  we  might  be  dealing  with  a  rare  marrow  myxoma.  When  1 
exposed  the  extended  shell  of  bone  I  found  a  definite  i)erforation.  On 
removing  some  of  this  shell  of  bone  1  found  a  definite  connective-tissue 
lining,  typical  of  ostitis  fibrosa.  There  were  three  distinct  caNities  filled 
with  fluid  and  particles  of  coagulated  material .  Into  one  of  these  cavities 
the  i)erforation  communicated.  The  lining  of  the  cyst  was  removed 
with  the  cauterx-,  the  l)one  was  curetted,  the  cavity  swabbed  with  pure 
phenol  followed  by  alcohol,  and  the  anterior  shell  of  bone  was  removed 
subperiosteally;  so  that  we  were  able  to  replace  the  periosteum  t)f  the 
anterior  shell  against  the  posterior  shell  and  practically  obliterate  the 
cavity.  The  wound  healed  jjcr  priviam.  At  the  present  writing,  Novem- 
ber, 1918,  one  year  and  six  months  since  oi)eration,  the  ;r-ray  shows 
almost  complete  healing.    There  is  still  a  light  shadow  here  and  there. 

Microscopically,  the  fat  outside  the  clavicle  containing  the  myxoma- 
tous areas  antl  minute  cysts  showed  no  giant  cells  and  no  typical  myxo- 
matous tissue.  The  cellular  picture  suggested  an  inflannnatory  reaction 
of  the  connective  tissue  surrounding  the  escaped  fluid  from  the  cyst, 
which  had  coagulated.  The  lining  of  the  bone  cyst  was  typical  of  ostitis 
fibrosa.    There  were,  however,  areas  of  hemorrhage,  old  blood  pigment 
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and  organized  blood  clot — very  suggestive  of  trauma,  ot"  which  there  was 
a  history.  There  were  no  giant-cell  areas,  no  areas  of  young  or  developed 
cartilage  and  no  myxomatous  areas. 

Opcrafire  Treatment  of  Larger  Bone  Cysts.  In  1915,  I  had  the  oppor- 
tunity to  explore  a  moderately  large  bone  cyst  of  the  upper  end  of  the 
fibula  for  Lemon,  of  INIilwaukee.  The  bony  shell  was  very  thin,  espe- 
cially on  its  anterior  and  lateral  surface,  but  I  found  at  the  exploration 
that  subperiosteal  removal  of  the  shell  was  associated  with  considerable 
oozing  so  it  was  discontinued.  The  cavity  was  lined  with  a  rather  thick 
meml)rane  of  ostitis  fibrosa.  The  surface  of  this  lining  membrane  was 
covered  with  white  granular  material.  Between  the  membrane  and  the 
epiphysis  of  the  upper  end  and  the  marrow  tissue  of  the  lower  end,  there 
was  distinct  new  bone  tissue.  The  membrane  was  thoroughly  removed 
without  much  oozing,  the  cavity  was  swabbed  with  pure  phenol  and 
alcohol;  then  the  thin  bony  shell  was  crushed  with  a  hammer  and  chisel, 
and  pressed  against  the  posterior  shell.  Before  operation,  the  tiliia  was 
solid.  At  the  end  of  the  operation  it  was  frail,  due  to  the  multiple 
fracture.  The  idea  of  crushing  the  bone  shell  to  obliterate  the  larger 
cavity  of  a  bone  cyst  and  thus  hasten  healing  comes  from  an  article  in 
the  literature  the  reference  to  which  I  have  mislaid  and  cannot  find. 
In  this  case  the  leg  was  put  up  in  plaster  and  complete  solidification 
of  the  comminuted  and  crushed  tibia  took  place  within  three  months. 
This  patient  has  had  no  inconvenience  since,  now  more  than  three 
years  since  operation. 

Since  then,  I  have  had  the  opportunity  to  practice  this  technic  on  a 
second  case,  with  equally  good  result. 

Whether  this  technic  would  be  possible  in  the  huge  bone  cyst,  I  have 
had  no  opportunity  to  test. 

Multiple  Bone  Cysts.  Whenever  one  finds  a  single  bone  lesion  .r-rays 
should  be  taken  of  other  bones  to  find  out  whether  there  is  multiple 
involvement.  Among  45  examples  of  clinically  single  bone  cysts,  I  have 
found  in  2  instances  evidence  of  smaller  cysts  in  another  bone.  In  both 
instances  the  larger  cyst  was  in  the  shaft  of  the  femur.  In  one  of  these 
cases  the  second  cyst  was  a  small  aftair  in  the  upper  third  of  the  shaft 
of  the  fibula  in  the  same  limb,  and  in  the  second  case  in  the  internal 
portion  of  the  upper  epiphysis  of  the  tibia.  In  a  few  cases,  complete 
.r-ray  studies  have  failed  to  reveal  any  other  bone  lesion. 

However-,  in  the  majority  of  cases  of  my  own  observation  and  of  those 
in  the  literature,  no  .r-ray  studies  had  been  made  of  the  other  bones. 
Perhaps  future  observations  will  show  that  the  benign  bone  cyst  and 
ostitis  fibrosa  is  more  frequently  a  multiple  lesion. 

In  1904,^''  I  reviewed  Heineke's  case  of  multiple  bone  cysts,  the  first 
apparently  studied  with  the  .r-rays.  The  full  literature  on  this  subject 
is  given  in  my  article  in  the  Annals  of  Surgery  for  August,  1910.  Since 
then  there  have  been  no  new  or  interesting  features  reported. 

Bone  Cysts  Appearing  as  a  Multiple  Cystic  Lesion.  In  the  great 
majority  of  cases  the  cyst  is  single.     I  have  just  noted  that  the  one 

'"  Progressive  Medicine,  Deceoiber,  1904,  p.  187. 
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which  I  observed  in  the  clavicle  had  three  distinct  cysts.  I  ha^•e  one 
observation  which  up  to  the  present  time  is  unique.  I  have  to  thank 
Dr.  Hotchkiss,  of  New  York,  for  the  .r-rays  and  specimen.  The  .r-rays 
show  a  lesion  of  the  lower  end  of  the  tibia,  chiefly  involving  the  internal 
malleolus  and  the  outer  half  of  the  epiphysis  and  shaft.  The  suggestion 
of  multiple  cysts  is  present  in  the  anteroposterior  view,  but  not  in  the 
lateral. 


Fig.  37. — Case  of  giant-cell  sarcoma  of  lil)i;i.     f Hotchkiss.) 

The  ])atieiit  of  Hotchkiss  was  a  white  male,  aged  twcut\-tliree 
years;  his  attention  was  called  to  the  lower  end  of  the  tibia  by  a  swelling 
four  years  before  operation.  The  swelling  gradually  increased  in  size. 
There  was  i)ain  on  wiilkiiig.  'I'he  i)ali)al)l(^  tumor  apparently  had  a 
bony  shell  which  was  firm  and  ga\e  no  i)archment  crei)itati()n.  At 
operation,  a  piece  of  the  bony  shell  was  removed,  the  tumor,  composed 
of  ril)rous  tissue  containing  nuilti])le  cysts,  was  removed  from  the  shell 
and  the  cavity  curetted,  swabbed  with  pure  ijhcnol  followed  by  alcohol. 
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I  am  informed  that  several  months  after  the  operation,  in  1910, 
.r-rays  of  the  resnlt  were  taken  and  u  diagnosis  of  recurrence  made. 


Fig    38. — ^Giant-cell  sarcoma  in  osteitis  fibrosa. 

The  patient  refused  further  operation  and  has  been  lost  track  of.    Fig.  38 
is  a  photograph  through  the  gross  tissue.    It  differs  from  the  ordinary 


Fig.  .39 

picture  of  ostitis  fibrosa  in  the  ])resence  of  numerous  cysts.    The  tumor 
tissue  itself  had  no  ca])sule.     In  addition,  there  were  various  areas, 
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reddish  in  color,  but  not  friable  like  the  giant-cell  tumor.  The  tumor 
was  firm  and  somewhat  rubbery  in  character.  Microscopically  (Fig.  39), 
we  find  a  rather  cellular  ostitis  fibrosa  tissue  riddled  with  cysts  which, 
as  a  rule,  are  lined  by  cells  of  the  osteoblastic  t\'pe,  with  here  and  there 
giant  cells.  The  contents  of  the  cavity  was  slightly  hemorrhagic  and 
contained  granular  material  like  calcium  salts  and  degenerated  cells. 
The  higher  power  view  of  the  tissue  and  lining  cells  of  the  cyst  is  shown 
in  Fig.  40.  The  red  currant-jelly  areas  scattered  in  the  firm  white 
fibrous  tissue  of  the  ostitis,  fibrosa  are  composed  chiefly  of  giant  cells. 
The  unusual  features  in  this  case  are  the  multiple  small  cysts  and  the 
numerous  giant-cell  areas.    Otherwise,  it  does  not  differ  from  the  usual 
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IxMiign  bone  cyst  with  an  almost  solid  connective-tissue  linhig.  It  is 
(luite  possible  that  in  this  case  there  was  no  recurrence,  but  the  .r-rays 
of  the  healing  bone  cavity  was  diagnosed  as  a  recurrence. 

(iiANT-CELL  Tumors.  There  is  very  little  to  add  to  what  1  have 
previously  reported  on  this  subject,  except  new  cases  and  new  locations, 
and  one  case  in  which  there  was  a  combination  of  a  giant-coll  marrow 
tumor  and  two  others  on  a  neighboring  tendon  sheath. 

Ill  all  the  cases  reported  in  Progressive  Medicine,  and  in  the  Annals' 
of  Siinirni  for  August,  1912,  and  those  that  have  been  observed  since 
th(Te  ha\e  been  no  recurrences,  except  in  one  case  in  the  upper  end  of 
the  fibula  curetted  by  Chambers,  of  Baltimore,  in  1910.  V>\\\  in  this  case 
my  records  show  that  the  cavity  was  not  thoroughly  disinfected  nor 
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swabbed  with  pure  phenol  and  alcohol.  At  the  second  operation  the 
lower  end  of  the  radius  was  resected.  This  operation  was  one  year  after 
the  first  operation. 

There  is  a  very  interesting  recent  article  by  George  Barrie,^^i  of  New 
York,  who  discusses  fibrocystic  and  cystic  lesions  in  bone,  with  .r-ray 
pictures.  Barrie  has  advocated  the  name  of  hemorrhagic  chronic  osteo- 
myelitis for  the  giant-cell  tumor.^^  ^s  to  the  etiological  factors  of  these 
marrow  lesions,  he  mentions  metabolic,  syphilis,  tuberculosis,  other 
bacterial  infections,  parasitic  and  hemolytic,  and  also  that  trauma 
apparently  plays  a  large  part  in  the  localization.  As  a  matter  of  fact, 
there  is  yet  no  consensus  of  opinion  in  regard  to  the  etiological  factor 
of  ostitis  fibrosa  and  the  giant-cell  tumor.  We  have  no  evidence  that 
syphilis,  tuberculosis  or  any  of  the  identified  bacteria  play  any  part 
in  this  bone-marrow  process.  Ostitis  fibrosa  answers  the  question  of 
an  inflanunatory  pathological  process.  The  giant-cell  tumor  is  a  border- 
line lesion  between  an  inflammatory  and  a  neoplastic.  If  there  is  any 
relationship  between  ostitis  fibrosa  and  the  giant-cell  tumor  the  evidence 
is  only  suggestive.  At  the  present  time  I  am  inclined  to  believe  that  it 
simplifies  our  investigation  to  retain  our  nomenclature  and  not  to  com- 
plicate the  subject  by  additional  names  to  describe  subdivisions  of  these 
two  fairh'  distinct  pathological  processes,  until  we  have  demonstrated 
some  etiological  factor.  At  the  present  time  in  the  majority  of  cases  we 
have  suflicient  knowledge  as  to  what  is  best  to  do  for  the  cure  of  the 
lesion  with  the  least  mutilation. 

Barrie  advocates  swabbing  the  ca\dty  with  tincture  of  iodine  and 
advises  against  phenol,  zinc  and  other  destroying  chemicals  followed  by 
the  use  of  alcohol.  But  I  cannot  find  that  he  presents  evidence  to  allow 
this  conclusion.  I  have  had  no  experience  with  iodine.  Apparently, 
Barrie  does  not  understand  why  surgeons  have  used  phenol,  zinc,  alcohol, 
very  hot  water  and  the  cautery.  My  object  in  using  these  destructive 
agents  is  to  destroy  tumor  tissue  which  may  be  left  behind.  Perhaps 
iodine  will  be  just  as  efficacious,  but  Barrie  uses  iodine,  not  for  its  destruc- 
tive effect,  but  to  stimulate  healthy  granulation  tissue.  I  have  never 
seen  any  harm  done  to  the  healing  process  by  the  destructive  agents. 
Perhaps  in  the  bone  cyst  their  employment  is  unnecessary,  while  the 
e\'idence  strongly  indicates  the  emplo>Tnent  of  some  destructive  agent 
after  curetting  for  the  giant-cell  tumor,  or  the  enucleation  of  myxoma- 
tous tissue. 

Giant-cell  Growth  of  Bone  and  Tendon-sheath.  Leonard  \Y.  Ely" 
reports  a  most  interesting  case.  The  patient  was  a  white  female,  aged 
twenty-se^•en  years.  She  came  under  observation  with  a  limp  and  a 
swelling  occupying  the  lower  end  of  the  right  fibula.  There  was  a  dis- 
tinct history  of  a  sprained  ankle  three  years  before,  after  which  there  was 
an  apparently  complete  recovery.  Then  there  was  a  history  of  a  second 
sprain  of  the  same  ankle  one  year  before  examination.  But  now  the 
pain  and  swelling  did  not  disappear,  although  it  did  not  increase.  During 
the  pregnancy  with  her  only  child  there  is  no  note  of  increased  discomfort, 

71  Annals  of  Surgery,  March,  1918. 

'^  IVMd.,  P^ebruary,  1917.  "  Ibid.,  1918,  Ixvm,  426. 
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but  since  the  birth  of  the  child,  now  eight  weeks  of  age,  the  local  condition 
has  become  more  painful. 

Examination.  The  swelling  of  the  lower  end  of  the  fibula  is  described 
as  being  rounded,  elastic  and  tender.  There  is  a  second  small  mass 
below  the  malleolus  apparently  not  connected  with  the  main  tumor. 
The  .T-ray  (Fig.  41)  reminds  me  of  a  bone  cyst  operated  on  by  me  some 
years  ago. 


Fig.  41. — Skiagram  of  growth  in  fit)iila.     (Ely.) 

At  the  operation  by  Ely,  the  tumor  was  covered  by  a  thin  bone*  shell. 
Ik'neath  the  shell  there  was  exposed  reddish-brown  tissue.  The  frozen 
section  j)ortrayed  a  giant-cell  tumor.  Below  the  malleolus  there  was  a 
second  mass  the  size  of  a  bean  ai)parently  encapsulated,  adherent  to 
the  sheath  of  the  peroneal  tendon.  This  little  tumor  was  removed. 
The  giant-cell  tumor  tissue  in  the  bone  (a\ity  was  removed  with  the 
curette  and  some  of  the  shell  of  bone  was  removed,  lii  doing  this,  two 
masses  of  the  same  tissue  were  found  outside  the  i)()ny  shell  adherent  to 
the  peroiiciil  imi^ele  and  tendon.  There  were,  therefore,  three  distinct 
tumor  masses:  one  occupying  the  cavity  in  the  lowci-  end  of  thc^  fibula, 
and  the  other  two  adherent  to  tendon  sheath. 

Ely,  in  discussing  the  literature,  a])parentl\  doe>  not  understand  why 
I  advocated  swabbing  the  ca\it\'  in  the  bone  with  phenol.  IVrhaps  1 
nia\  ha\('  inadvertentlN'  used  the  wdi-d  disinfection.  I  am  (juite  certain 
that  in  a  number  of  my  comnuniications  1  clearix'  discussed  the  ()l)ject. 
The  disinfectant  was  u.sed  not  for  bacteria,  but  to  destrov  tumor  tissue 
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and  cells  wliicli  nii,u;lit  he  left  behind  und  cause  recurrence.  Im-oiu  a  large 
experience  with  giaiit-cell  tumors,  myxoma  and  the  so-called  mixed 
tumors  of  the  parotid,  I  iiui  confident  that  recurrence  does  take  place 
from  friable  tiunor  tissue  or  tumor  cells  left  behind  when  one  curets  or 
enucleates  the  tumor.  In  my  records  1  have  numerous  examples  of 
giant-cell  tumors  iu  bone,  but  I  have  never  observed  one  in  the  lower 
end  of  the  fibula.  1  luue  numerous  examples  of  the  giant-cell  tumor  in 
tendon  sheaths,  but  this  is  the  first  case  in  which  the  giant-cell  tissue 
has  arisen  both  within  the  bone  and  from  the  tendon  sheath. 

This  case  ma\-  be  looked  upon  as  good  evidence  that  giant-cell  tmnor 
or  growth  may  be  caused  by  trauma,  or  arise  in  the  granulation  tissue 
residual  after  trauma. 

The  More  Malignant  Bone  Tumors.  The  classification  of  the 
tumors  which  have  just  been  described — the  exostosis,  osteoma,  chon- 
droma, myxoma,  the  bone  cyst  and  the  medullar^'  giant-cell  tumor,  is 
not  difficult  from  their  pathology  and  from  their  .r-ray  picture.  The 
other  form  of  bone  tumors  of  primary  origin  are  sarcomas  not  unlike 
sarcoma  outside  of  bone,  except  they  are  modified  in  their  local  growth 
by  their  origin,  either  in  the  marrow  ca\ity  or  from  the  periosteum. 
The  growth  of  the  tunK)r  also  shows  considerable  dift'erences  when 
situated  on  different  bones.  These  sarcomas  of  bone  also  dift'er  from  sar- 
coma of  the  soft  parts  in  that  in  their  growth  they  may  excite  periosteal 
and  endosteal  bone  formation,  which  is  of  varying  degree,  more  marked 
in  periosteal  growth  than  in  the  marrow,- and  the  degree  of  bone  produc- 
tion apparently  varies  with  the  difi'erent  types  of  sarcoma  and  the  differ- 
ent stages  of  their  growth.  Apparently  until  recent  years,  when  patients 
came  under  observation  late,  we  did  not  observe  the  same  amount, 
especially  of  periosteal  bone  formation,  in  these  malignant  tumors,  than 
we  have  in  more  recent  periods,  especially  the  past  two  or  three  years. 

In  addition,  these  more  malignant  sarcomas  produce  bone  destruc- 
tion. The  marrow  tumors  rarely,  if  ever,  expand  the  bone  with  the 
preservation  of  the  bony  shell  as  is  observed  in  the  bone  cyst  and  the 
giant-cell  tumor.  But  they  destroy  the  cancellous  and  outer  table  of 
the  bone,  perforate  to  the  periosteum,  then  excite  periosteal  bone  forma- 
tion, perforate  this,  ])ush  away  or  infiltrate  the  surrounding  soft  parts 
and  often  carry  with  the  tumor  tissue  bone-forming  cells,  so  that  bone 
formation  may  be-  seen  in  the  tumor  shadow,  some  distance  from  the 
bone  itself. 

"When  the  medullary  or  marrow  sarcoma  perforated  the  bone  and 
gives  rise  to  a  new  growth  on  the  outer  side,  wnth  or  without  periosteal 
bone  formation,  it  is  impossible  to  tell  where  the  primary  origin  was. 
The  periosteal  sarcoma  in  the  vast  majority  of  cases  is  associated  with 
bone  formation  in  its  onset.  This  may  cease  after  a  period,  but  in  some 
instances  it  may  continue  and  be  present  even  in  the  largest  periosteal 
growth.  The  periosteal  sarcoma,  like  the  marrow,  rapidly  infiltrates 
bone  with  destruction  aud  the  tumor  cells  grow  along  the  Haversian 
canals  and  give  rise  to  tumor  areas  in  the  cancellous  bone  and  marrow. 
These  tumor  cells  apparently  excite  new  bone  formation,  so  that  we  find 
areas  of  tumor  A\dthout  bone,  and  areas  of  increased  bone  formation  in 
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the  center  of  the  invaded  bone.  When  the  periosteal  tumor  has  produced 
a  large  tumor  area  in  the  marrow,  it  is  very  difficult  to  tell  whether  it 
was  a  periosteal  or  medullary  sarcoma. 

At  the  present  time  my  figures  show  that  we  have  recorded  about 
50  cases  of  periosteal  sarcoma  and  about  28  which  apparently  are 
medullary  in  origin.  But  when  we  examine  early  cases,  we  find  the  pro- 
portion of  marrow  tumors  is  distinctly  less.  The  most  frequent  definite 
marrow  sarcoma  is  generally  cystic,  containing  blood,  and  is  usually 
described  in  the  literature  under  the  term  of  l)one  aneurysm. 

When  we  study  sarcoma- of  the  skin  or  soft  parts,  we,  as  a  rule,  can 
recognize  two  distinct  types :  One  arises  in  a  definite  preexisting  tumor, 
probably  originally  benign,  and  when  we  study  these  tumors  microscopic- 
ally, we  can  recognize  areas  of  the  old  benign  tumor — fibroma,  angioma, 
myxoma.  In  sarcoma  of  the  skin,  there  is  a  definite  group  with  the 
distinct  history  of  a  preexisting  angioma  or  fibroma.  In  sarcoma  of  the 
soft  parts,  a  definite  group  exists  in  which  there  is  a  long  history  of  a 
palpable,  more  or  less  quiescent  tumor. 

In  the  other  form  of  sarcoma  there  is  no  history  of  a  preexisting  lump 
of  long  duration,  and  we  rarely  find  in  the  tumor  any  eN'idence  of  the 
benign  type  of  the  connective-tissue  tumor,  but  a  cellular  tumor  of  the 
most  malignant  form  of  sarcoma. 

In  bone,  the  less  malignant  forms  of  sarcoma  that  might  be  called 
fibro-,  myxo-  or  chondrosarcoma  are  less  frequent,  and,  when  we  find 
this  histological  picture  in  a  bone  tumor,  we  usually  get  a  history  of  long 
duration.  The  most  cf)mmon  type  of  bone  tumor  of  this  variety  is  the 
myxochondrosarcoma.  We  know  that  in  bone  formation  there  is  a 
cartilage  period,  and  islands  of  cartilage  may  remain.  These  islands  have 
been  found  at  autopsy,  and  chondroma,  myxochondroma  and  pure 
myxoma  are  rare  but  well-recognized  clinical  forms  of  new  growth  in 
bone,  both  periosteal  and  endosteal. 

At  the  present  time,  the  majority  of  recorded  cases  of  the  more  malig- 
nant periosteal  and  medullary  sarcoma  of  bone  ultimatel\'  die  of  metas- 
tasis to  the  lung  in  spite  of  high  ani])utati()ii.  1  have  recorded  a  few 
permanent  cures. 

When  the  public  and  the  profession  are  i)r()i)erl\'  informed  and  act 
({uickly,  surgeons  and  roentgenologists  may  ha\e  a  larger  oi)portunity 
to  observe  these  more  malignant  sarcomas  a  few  weeks  after  the  onset  of 
symptoms,  such  as  pain,  swelling,  limp,  or  any  slight  interference  with 
function.  At  the  i)resent  time,  we  have  too  few  observations  to  allow  us 
to  describe  the  .r-ray  findings  or  the  pathological  picture  of  the  earliest 
stages  of  periosteal  and  mcdulhiry  sarcoma. 

The  most  imi)ortant  clinical  fact  to  remember  is  ai)parent  delinite 
relation  of  trauma  to  the  more  malignant  sarcoma  of  bone.  The  trauma 
riirelx-  i)roduces  a  fracture,  and  for  this  reason  .v-rays  have  not  lieen  taken 
until  there  are  definite  clinical  symi)t()nis  or  signs.  It  is  ([uite  true  that 
in  the  majority  of  cases  of  trauma  to  bone,  sarcoma  does  not  develop, 
but  until  we  bear  in  mind  this  possibility  and  take  early  and  repeated 
.r-rays,  we  will  fail  to  recognize  the  malignant  disease  in  the  stage  most 
favorable  for  a  i)erfect  cure. 
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One  cannot  but  get  the  impression  that  the  more  mahgnant  sarcomas 
of  bone  and  soft  parts  have  a  definite  relation  to  trauma,  and  that  the 
neophism  is  a  secomhiry  growth  in  granulation  tissue  and  not  a  secondary 
growth  in  a  preexisting  tumor,  the  cells  of  which  are  of  embryonic  origin. 
The  relation  of  trauma  to  this  type  of  sarcoma  is  very  similar  to  the 
relation  of  chronic  irritation  and  unhealed  ulcers  and  sinuses  of  the  skin 
and  mucous  membrane  to  carcinoma.  We  can  never  tell  why,  or  when, 
the  malignant  change  takes  place,  but  the  possibility  must  always  be 
borne  in  mind. 

When  there  is  chronic  irritation  of  the  mucous  membrane  or  an 
unhealed  ulcer  or  sinus,  there  is  always  ample  opportunity  to  protect  the 
individual  by  the  cure  or  removal  of  the  local  area.  But  after  contusion 
of  soft  parts  or  bone,  we  cannot  observe  the  concealed  area  of  granulation 
tissue,  and  at  the  present  time  we  have  no  evidence  to  allow  us  to  con- 
clude what  measures  should  be  resorted  to  which  will  ensure  the  normal 
healing  of  the  wound.  Theoretically,  a  period  of  rest  would  seem  to  be 
the  only  treatment. 

Periosteal  Lesions  of  Benign  Character  which  Must  Be  Dif- 
ferentiated FROM  Periosteal  Sarcoma.  Ossifying  Myositis.  There 
is  always  a  history  of  a  contusion  and,  after  an  interval  of  weeks,  the 
palpation  of  a  tumor  is  possible,  and  the  .r-ray  shows  a  mass  or  area  of 
ossification,  frequently  with  cyst  formation.  When  the  periosteum  is  not 
involved,  and  the  .r-ray  shows  a  normal  shaft  with  a  clear  intermediate 
zone  between  it  and  the  shadow  of  the  ossifying  tissue,  there  is  no  diffi- 
culty in  making  the  diagnosis.  But  when,  in  addition  to  ossifying 
myositis,  there  is  an  ossifying  periostitis,  the  differential  diagnosis  is 
more  difficult.  The  gross  and  microscopic  study  at  exploration  should 
differentiate  from  malignant  disease  in  every  instance.  There  is  no  ques- 
tion that,  in  the  past,  ossifying  myositis  has  been  incorrectly  diagnosed 
as  ossifying  sarcoma,  but,  as  a  rule,  only  by  surgeons,  roentgenologists 
and  pathologists  not  familiar  with  the  .r-ray  and  pathological  picture  of 
the  benign  or  malignant  lesion.  Fig.  61  is  one  in  which  a  diagnosis  from 
periosteal  sarcoma  might  at  first  sight  be  difficult.  The  diflferentiating 
point  is,  in  spite  of  the  bone  formation,  most  marked  on  the  shaft  of 
the  fibula  and  less  distinct  in  the  muscles  of  the  calf;  there  is  no  evidence 
of  bone  destruction  beneath  the  periosteal  growth  in  the  shaft. 

Other  .T-ray  pictures  will  be  found  in  Progressive  Medicine  for 
December,  1913,  p.  259,  Figs.  40  to  44. 

When  in  doubt,  exploratory  operation  is  indicated,  but,  if  ossif\dng 
myositis  is  revealed,  experience  has  shown  that  it  is  better  not  to 
incompletely  excise  if  the  ossifying  tumor  is  small  and  can  be  completely 
removed.    Incomplete  operations  excite  further  growth. 

Figs.  42  and  43  picture  the  patient,  the  specimen  removed  at  shoulder- 
joint  amputation,  and  the  .ivray  of  the  specimen  of  a  very  remarkable 
tumor  which  at  the  time  of  the  operation,  in  1894,  was  diagnosed 
"osteosarcoma."  The  patient  was  a  white  male,  aged  thirty  years; 
the  swelling  appeared  after  trauma  and  w^as  of  eighteen  months'  duration. 
It  has  gradually  increased.  The  palpable  mass  was  firm,  and  at  that  time 
Halsted  was  of  the  opinion  that  it  was  a  periosteal  sarcoma  with  bone 
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formation.    At  liis  suggestion  I  am})utated  the  arm  through  the  shoulder- 
joint  without  exploratory-  incision.    The  patient  Hved  eight  years  and 


r'ic.  41 


died  of  other  causes.    The  microscopic  section  sliowed,  between  the  bone 
tissue,  tissue  resembhng  })one  marrow  and  chronic  infiammatory  tissue. 


Fig.  4.^ 


There  are  no  cellular  areas  even  suggestive  of  sarcoma.    ^\  c  now  know 
that  this  is  an  exam|)le  of  a  very  extensive  ossifying  myositis  extending 
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to  tlic  shaft  associated  with  ossifyino-  j)cri()stitis — an  eiitirclx'  (hflVrent 
pathological  and  .i-ray  picture  from  periosteal  sarcoma.  You  \\'\\\ 
observe  in  the  .r-ray  of  the  specimen  no  bone  destruction  of  the  shaft. 
Had  this  patient  come  under  obscrNation  at  a  later  date,  imdoul)tedly 
we  would  have  recoiini/.ed  the  benign  process,  and  the  patient  would  not 
have  been  subjected  to  o])eration.  1  have  seen  specimens  of  this  kind 
in  a  number  of  museums  diagnosed  osteosarcoma,  and  it  represents  one 
of  the  forms  of  the  so-called  osteosarcoma  that  surgeons  cure  by 
amputation. 


Fig.  44. 


-Ossifying periostitis,  traumatic,  recurrent.   Aged  twent5'-five  j'cars;  trauma 
four  and  one-half  months,     x,  new  bone  formation. 


Traumatic  Ossifying  Periostitis.  Contusion  of  bone  frequently  is 
followed  by  local  tenderness,  which  may  persist  weeks  or  months. 
Sometimes  it  is  associated  with  palpable  swelling,  in  many  cases  there 
is  no  definite  swelling.  Immediate  .r-ray  studies  ma>-  show  a  negative 
picture,  but  if  .r-rays  are  taken  at  the  bone-forming  period — two  to  four 
weeks  after  the  trauma — shadows  of  periosteal  bone  formation  may  be 
seen.  In  periosteal  sarcoma  there  is  usually  a  history  of  trauma.  It  is 
quite  true  that  in  the  sarcoma  there  is  apt  to  be  a  history  of  an.  interval 
free  from  pain  or  swelling  after  the  subsidence  of  the  primary  symptoms 
and  then  a  recurrence  of  pain  and  swelling,  while  in  traumatic  periostitis 
the  symptoms  persist  from  the  onset  and  gradually  decrease.  But  none 
of  us  are  given  an  op])ortunity  to  observe  clinically,  and,  with  the  .v-ray, 
cases  of  this  kind  from  the  time  of  the  initial  lesion.  I  have  had  the 
opportunity  to  observe  and  report  some  25  cases,  but  in  none  of  them 
has  sarcoma  developed.  The  interesting  point  which  I  have  demon- 
strated from  this  experience  is  that  pain  and  tenderness  may  persist 
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even  without  the  demonstration  of  })one  formation  for  nine  months  to 
one  year. 

Fig.  44  is  an  a-ray  of  a  case  of  traumatic  periostitis,  which  was  diag- 
nosed from  the  .r-ray  as  periosteal  sarcoma,  explored  by  a  surgeon  and 
the  diagnosis  of  sarcoma  made  from  the  section  of  a  piece  of  the  osseous 
tissue  removed  at  the  exploratory  incision.  In  this  case  shoulder-girdle 
amputation  was  advised,  but,  fortunately,  refused  by  the  patient.  I 
saw  this  .T-ray  in  1910.  The  patient  was  a  white  male,  aged  twenty-five 
years.  Four  and  one-half  months  before  he  had  received  a  kick  in  this 
area  during  a  football  game.  It  was  followed  by  the  swelling  and  dis- 
coloration of  a  severe  bruise.  About  one  month  later,  because  the  pain 
and  tenderness  persisted,  and  because  there  was  a  palpable  lump  on  the 
shaft  of  the  humerus,  the  a--ray  was  taken,  and  an  exploratory  operation 
l)erformed.  The  roentgenologist  failed  to  observe  in  this  case  that  there 
was  no  destruction  of  the  shaft  of  the  humerus  below  the  bone  tumor  in 
the  ])eriosteum.  He  also  failed  to  observe  the  periosteal  ossifying  area 
in  the  outer  end  of  the  shaft  of  the  clavicle.  Periosteal  sarcoma,  in  my 
experience  or  in  the  literature,  is  never  multiple  in  origin.  The  shadow 
of  the  periosteal  growth  in  this  case  on  the  shaft  of  the  humerus  might, 
of  itself,  be  difficult  to  distinguish  from  the  shadow  of  an  ossifying 
periosteal  sarcoma.  But,  so  far,  in  all  the  cases  of  sarcoma  which  I  have 
observed,  definite  bone  destruction  can  be  seen  in  the  .r-rays  beneath  the 
periosteal  growth. 

The  pathologist,  in  examining  the  piece  removed,  misinterpreted  the 
slightly  spindle-cell  granulation  tissue  between  the  bone  islands  as 
spindle-cell  sarcoma.  In  this  case  I  felt  justified  in  exploring  again  and 
removing  another  piece  for  diagnosis.  A  diagnosis  of  ossifying  perios- 
titis was  made  and  nothing  further  was  done.  This  patient  is  well  in 
1918,  eight  years  after  operation,  but  I  have  no  opportunity  to  take 
other  .T-ray  pictures. 

Sypliililic  Periosiiiis.  In  this  benign  lesion  there  may  or  may  not  be 
a  definite  history  of  trauma.  Pain  and  swelling  lead  to  an  .r-ray  study. 
This  may  be  interpreted  in  the  .r-rays  or  at  the  exploratory  incision  from 
the  microscopic  j)icture. 

In  syphilitic  periostitis,  in  addition  to  the  new  bone  formation,  there 
may  be  a  suggestion  of  bone  destruction  in  the  shaft  beneath  the  peri- 
osteal growth.  It  is  a  more  difficult  lesion  to  distinguish  from  early 
periosteal  sarcoma.  When  explored,  the  lymi)hoid  cells  of  the  syphilitic 
granulation  tissue  may  suggest  a  small,  round-cell  sarcoma.  As  the 
history  of  syphilis  does  not  exclude  the  })ossibility  of  sarcoma,  this  is  not 
heli)ful.  But  if  one  makes  it  the  absolute  rule  in  all  bone  lesions  to  test 
the  blood  and  to  give  salvarsan,  even  if  the  Wassermann  is  negative, 
syi)hilitic  lesions  of  bone  will  be  recognized  by  the  rapid  restoration  to 
normal  in  the  .r-ray  picture  after  salvarsan.  It  is  usually  observed  with- 
in ten  days  or  two  weeks.  In  many  cases  of  ossifying  syphilitic  perios- 
titis there  will  be  found  involvement  of  more  than  one  bone.  This 
practically  excludes  sarcoma.  Also  the  involvement  of  the  single  bone 
is  more  extensive  in  a  longitudinal  direction  along  the  shaft  than  in 
sarcoma. 
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In  the  cases  of  s}i)hilitie  periostitis  referred  to  me  with  the  diagnosis 
of  sarcoma,  in  every  instance  no  Wassermann  had  l)een  taken  and  no 
salvarsan  given.  Fig.  45  is  a  photograph  of  a  forearm  of  a  white  male, 
aged  seventeen  years.  There  was  a  definite  history  of  trauma.  Two 
months  after  the  trauma,  on  account  of  a  spindle-shai)ed  sweUing  about 
the  lower  end  of  the  ulna,  an  exploratory  operation  was  performed  with- 
out either  an  .T-ray  or  a  Wassermann.  The  microscopic  section  of  the 
piece  removed  was  diagnosed  round-cell  sarcoma.  As  the  swelling  did 
not  subside  after  three  weeks'  trial  of  Coley's  serum,  amputation  was 
advised.  The  patient  came  under  my  observation  eight  months  after 
the  trauma,  and  six  months  after  the  exploratory  operation.  The  photo- 
graph shows  that  the  wound  had  not  healed.  There  were  sinuses  and  a 
spindle  swelling.  Supination  was  restricted.  The  a:-ray  showed  involve- 
ment of  the  ulna  only.  There  was  periosteal  bone  formation  and  irregular 
bone  destruction  which  might  have  been  due  to  the  operation.  The 
sections  of  the  piece  removed  at  the  exploratory  operation  resembled 
the  lymphoid  granulation  tissue  of  s^-philis  more  than  sarcoma.  The 
blood  reaction  to  the  Wassermann  test  w^as  positive  and  the  syphilitic 


Fig.  45. — Syphilitic  lesion  of  forearm. 

infection  was  apparently  congenital,  because  the  father  and  two  brothers 
gave  the  same  reaction.  Salvarsan  produced  within  one  week  a  definite 
change  for  the  better  in  the  swelling,  and  improvement  in  supination. 
In  this  case  I  excised  the  scar,  including  the  sinuses,  some  of  the  peri- 
osteal bony  growth,  because  from  the  x-ray  I  expected  to  find  a  seques- 
trum, which,  however,  w^as  not  revealed  at  operation.  The  wound 
healed  and  this  patient  is  well  in  1918,  seven  years  after  operation. 

It  is  remarkable  how  frequently  surgeons  will  proceed  to  operate  upon 
bone  lesions  without  first  taking  a  blood  test  or  ac^ininistering  a  thera- 
peutic test  of  salvarsan.  Only  one  year  ago  a  physician  of  large  experi- 
ence brought  his  wife  to  my  clinic  with  an  .r-ray  showing  an  ossifying 
periosteal  lesion  of  the  clavicle  and  a  section  of  a  piece  of  tissue  excised 
and  the  diagnosis  of  sarcoma  had  been  made  both  from  the  .r-rays  and 
the  microscopic  section.  A  W^assermann  had  not  been  taken  nor  salvar- 
san given.  A  careful  clinical  history  suggested  a  specific  infection  at  a 
former  marriage.  The  Wassermann  was  positive;  the  local  signs  and 
symptoms  disappeared  after  the  administration  of  salvarsan. 

Periosteal  Sarcoma.  Periosteal  Giant-cell  Sarcoma.  Except  on  the 
alveolar  border  of  the  jaws,  where  it  is  common  and  appears  as  an 
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epulis,  ])eri()steal  sarcoma  composed  of  tissue  resembliuj]^  the  giant-cell 
tumor  of  the  marrow  is  rare.  1  have  come  across  no  cases  in  the  litera- 
ture, and  we  have  only  4  cases  recorded  in  the  laboratory.  The  first 
was  operated  on  by  Halsted  in  1893.  It  was  a  distinctly  pulsating 
tumor  surrounding  the  lower  end  of  the  ulna.  The  patient  was  a  colored 
female,  aged  forty-five  years.  After  injury,  one  year  before  operation, 
she  obser\'ed  pain;  a  few  months  later  swelling  around  the  lower  end 
of  the  ulna.  The  tmiior  at  the  time  of  the  operation  involved  the  lower 
third  of  the  ulna  beginning  at  the  wTist-joint.  The  skin  over  it  was 
normal;  it  distinctly  pulsated.  At  operation,  from  the  appearance  of 
the  tissue,  Dr.  Halsted  was  of  the  opinion  that  it  was  a  giant-cell  sar- 
coma and  not  the  malignant  ty{)e  of  periosteal  sarcoma.  For  this 
reason  he  excised  the  tumor  with  the  bone.  This  patient  was  followed 
for  nine  years,  and  there  was  no  evidence  of  recurrence.  The  periosteal 
timior  composed  of  the  typical  giant-cell  tissue  was  circumscribed,  but 
not  encapsulated.  In  i)laces  it  distinctly  infiltraterl  the  surrounding 
muscle.  The  shaft  of  the  ulna  surrounded  by  the  tumor  had  no  peri- 
osteum, and  the  bone  of  the  outer  table  was  distinctly  eroded  and  at  one 
j)oint  there  seemed  to  be  a  perforation  into  the  marrow  cavity.  IMicro- 
scopic  sections  demonstrated  that  giant  cells  infiltrated  muscle,  the 
outer  table  of  the  bone  and  in  one  spot  into  the  marrow  ca\'ity.  I^ndoubt- 
edly,  in  the  .r-ray  this  case  would  have  shown  destruction  of  bone  in  the 
cortical  zone,  but  practically  no  bone  formation  in  the  tumor.  It  is 
cpiite  possible  that  this  tumor  could  YiRxe  been  cured  with  the  preser- 
vation of  some  of  the  shaft.  This  would  have  given  a  better  functional 
result. 

It  is  very  interesting  to  note  that  this  was  the  first  giant-cell  tumor 
observed  in  Ilalstead's  clinic  of  the  Johns  Hopkins  Hospital,  and  that 
Halsted  was  able  to  make  a  correct  diagnosis  from  the  gross  appear- 
ance simply  from  his  knowle<lge  of  the  a})pearance  of  the  more  malignant 
sarcoma,  and  from  his  memory  of  the  gross  picture  of  the  giant-cell 
epulis  of  the  jaw  and  from  the  scanty  literature  of  that  time.  I  am 
confident  it  was  my  re])eated  stufly  of  this  case  that  allowed  me  to 
recognize  the  giant-cell  tumor  which  came  under  my  obser\ation  at 
later  dates,  and  especially  to  save  the  limb  of  a  patient  with  a  giant- 
cell  tumor  which  I  explored  in  December,  1902.  This  patient  is  free 
from  recurrence  in  191S.  The  tumor  was  curetted  from  the  upper  end 
of  the  tibia. ^' 

The  second  case  observed  in  Ilalsted's  clinic  was  a  white  male,  aged 
thirty-five  years.  Following  trauma,  the  patient  observed  ]iain  over 
the  tubercle  of  the  tibia  fourteen  months  before  operation.  The  first 
small  lumj)  in  the  region  of  the  tubercle  had  been  observed  twelve  Tuonths 
before  operation.  This  lump  was  incom])letely  excised  four  months 
before  operation  and  inunediately  recurred.  The  recurrent  tumor  in 
the  scar  was  the  size  of  a  hickory  nut,  attached  to  tiie  tibia,  encapsulated. 
Halsted  completely  excised  it  with  a  piece  of  the  outer  tai)le  of  the 
bone.  In  the  gross  it  was  a  typical  giant-cell  tumor.  The  patient  was 
followed  for  seven  years,  and  there  were  no  signs  of  recurrence. 

">*  See  PROGRESsm:  Medicink,  Dccembpr,  190.'5,  p.  20],  Tlate  V,  Figs.  1  and  2. 
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In  differentiating  tumors  in  the  position  of  the  tubercle  at  the  head 
of  the  tibia  one  must  also  bear  in  rnind  the  swelling  here  that  may 
follow  a  partial  fracture  of  the  beak-shaped  ])rocess  (Schlatter-Osgood 
disease^^) . 

In  a  third  case  recorded  in  the  laboratory,  the  tumor  resembled, 
clinically  and  pathologically,  the  second  case  just  recorded.  The 
situation  was  the  same  in  a  male,  aged  forty-four  years;  pain  was 
present  for  two  years,  tumor  for  one  year;  operation  eight  months 
previously;  recurrence.  The  surgeon  who  operated  did  not  explore,  but, 
on  the  diagnosis  of  a  malignant  periosteal  sarcoma,  amputated  above 
the  knee.  This  patient  was  follow^ed  for  three  years.  There  w^as  no 
recurrence. 

The  fourth  case  was  operated  on  in  1914,  by  Baer.  The  tumor  w^as 
situated  on  the  periosteum  of  the  ilium  near  the  sacrum,  in  a  white 
female,  aged  eleven  years;  onset  with  pain  for  five  months,  which  was 
referred  to  the  hip;  swelling  occurred  in  the  region  of  the  ilium  near  the 
sacrum.  At  the  first  exploration  a  very  vascular  tumor  was  exposed,  a 
piece  removed  and  the  wound  packed.  At  the  second  operation,  after 
the  diagnosis  of  a  giant-cell  tumor  had  been  made,  the  entire  tumor  was 
curetted.  At  the  second  operation  some  spicules  of  bone  were  found 
within  the  capsule  and  the  tumor.  The  ultimate  result  in  this  case  is 
not  recorded. 

The  possibility  of  a  giant-cell  periosteal  tumor  must  always  be  borne 
in  mind.  If  pulsation  is  present,  it  would  be  very  suggestive  of  this 
benign  lesion.  The  .r-rays  will  probably  show  some  bone  destruction, 
but  little  or  no  bone  formation. 

Ossifyitu/  Periosteal  Sarcoma.  The  amount  of  bone  formation  in  the 
periosteal  sarcoma  may  vary.  Kecent  experience  seems  to  show  that 
even  abundant  bone  formation  in  the  periosteal  sarcoma  is  not  always  a 
sign  of  a  low  grade  of  malignancy. 

In  an  .r-ray  of  a  lateral  view  of  a  case  of  ossifying  periosteal  sarcoma 
of  the  lower  end  of  the  shaft  of  the  femur  which  I  saw  in  consultation 
with  Finney,  the  remarkable  features  were  the  rather  extensive  new 
bone  formation  surrounding  the  shaft  of  the  femur,  with  little,  if  any, 
gross  evidence  of  bone  destruction.  It  was  the  first  case  which  later 
proved  to  be  a  malignant  periosteal  sarcoma,  in  which  1  failed  to  find  in 
the  .T-ray  gross  evidence  of  bone  destruction  of  the  shaft  beneath  the 
periosteal  growth.  This  ma>'  have  been  the  fault  of  the  .r-rays  (but  we 
have  a  num})er  of  pictures  taken  by  good  roentgenologists)  or  it  may 
have  been  due  to  the  fact  that  the  picture  of  the  shaft  was  obscured  by 
the  overlying  shadow  of  the  encircling  periosteal  bone  formation.  How- 
ever, when  we  compared  the  architecture  of  the  shadow  of  the  periosteal 
bone  with  traumatic  and  syphilitic  ()ssif\'ing  ])eriostitis,  with  ossifying 
myositis  and  with  exostoses,  we  noted  distinct  differences,  and  we 
found  a  picture  apparently  characteristic  of  the  more  malignant  peri- 
osteal sarcoma.  The  shadow  suggested  rays  of  l)one  perpendicular  to  the 
shaft  running  out  into  the  tumor  tissue  a  i)icture  that  may  be  described 
as  fluffy. 

'^  Progressive  Medicine,  December,  1903,  p.  145,  Fij^s.  14  and  15. 
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There  was  considerable  difference  of  opinion  as  to  the  diagnosis  and  as 
to  the  method  of  treatment  in  this  case.  First,  the  patient  was  given 
radium.  Then  Finney  removed  a  piece  of  the  tumor  through  an  explora- 
torv  incision;  then  she  received  serum  bv  Colev.     As  there  was  no 


Fig.  46. — Syphilitic  periostitis.     Aged  thirty-five  years;  symptoms,  seven  montlis. 

Wassermarm  positive,  "GOG." 

improvement,  the  Umb  was  amputated  by  ( 'oley  in  July,  1917,  eight 
months  after  the  .r-ray  was  taken.  The  i)atient  was  apj)areiitl\'  well  in 
August,  191S,  one  vear  Later. 


Fig.  47 


T'nfortunately,  in  this  case  I  have  not  as  yet  luul  an  opjxtrtunity  to 
examine  the  microscopic  sections. 

I  ha\c  iimiicrous  other  personal  observations  of  rcc<Mit  date,  and  these, 
combined  with  the  ratlier  seantx'  recent  literature,  ])retty  emphatically 
demonstrate  that,  at  least  for  the  present,  either  we  have  not  sufficient 
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experience  or  have  not  studied  our  material  to  a  degree  which  will  allow 
any  one  of  us  to  describe  the  lesion  in  such  a  way  as  to  make  the  differ- 
ential diagnosis  between  benign  and  malignant  ossifying  periosteal 
lesions  simple. 

Medullary  or  Marroiv  Bone  Lesions.  I  have  described  in  this  and 
previous  numbers  of  Progressive  Medicine  the  more  common  and 
more  rea(lil\'  diagnosed  marrow  lesions — the  bone  cyst  and  the  giant- 
cell  tumor.  Due  to  lack  of  material,  especially  of  early  cases  in  which 
the  differential  diagnosis  is  difficult,  I  have  put  off  this  very  important 
chapter  of  bone  lesions  until  there  had  accumulated  a  sufficient  number 
of  cases  of  my  own  or  from  the  literature  to  allow  a  clear  })resentation 
which  would  he  helpful.  At  the  present  time  I  have  the  good  fortune 
to  have  accumulated  enough,  at  least  for  an  introduction. 

Syyhilitic  Osteomyelitis.  Syphilis,  as  a  rule,  is  a  periosteal  lesion  with 
periosteal  bone  formation,  and,  as  a  rule,  no  involvement  of  the  marrow, 
but  now  and  then  it  may  show  a  diffuse  lesion  and  present  .a  marrow^ 
shadow  that  must  be  differentiated  from  medullary  sarcoma. 

Such  a  condition  occurred  in  a  patient,  aged  thirty-five  years;  the 
sjTnptoms  were  pain  and  swelling  of  both  clavicles  and  of  the  shaft  of 
one  ulna  of  seven  months'  duration.  The  multiplicity  of  the  bone  lesions 
practically  excluded  sarcoma.  The  Wassermann  was  positive,  and  I 
had  the  opportunity  to  observe  the  rapid  restitution  to  normal  after 
salvarsan. 

In  November,  1915,  when  I  was  giving  a  clinic  in  the  University  of 
Vermont,  a  patient  was  brought  in  with  the  diagnosis  of  sarcoma  for 
amputation.  The  Wassermann  was  negative;  the  .r-rays  showed  a 
lesion  of  the  tibia  not  unlike  medullary  sarcoma  associated  with  periosteal 
involvement  with  bone  formation.  It  was  entirely  different  from  the 
usual  .r-rays  because  of  the  definite  irregular  marrow  shadow\  In  this 
case  I  advised  the  intravenous  injection  of  salvarsan  before  subjecting 
the  patient  to  any  operation.  The  patient  recovered  and  the  bone  lesion 
disappeared.  This  is  the  best  example  I  have  illustrating  the  import- 
ance of  the  therapeutic  test  when  the  Wassermann  is  negative. 

Pyogenic  Osteomyelitis.  In  the  past  these  patients  had  either  been 
observed  so  late  in  the  disease  that  the  diagnosis  has  not  been  difficult, 
or  so  early  that  the  acute  local  symptoms  practically  excluded  sarcoma, 
but  pyogenic  osteomyelitis  may  be  a  chronic  or  subacute  infection  of  the 
type  first  described  years  ago  by  Brodie  as  a  chronic  abscess  of  the  head 
of  the  tibia.  In  these  cases  the  acute  sjanptoms  are  absent,  there  are 
no  sinuses,  very  little  periosteal  new-bone  formation,  no  involucrum, 
but  a  swelling  of  a  bone  and  an  a:-ray  shadow  picturing  marrow  destruc- 
tion in  an  irregular  way,  that  at  first  sight  might  be  interpreted  as  a 
medullary  sarcoma  in  an  early  stage. 

The  differential  diagnosis  is  made  at  the  exploration  by  the  demon- 
stration of  pus. 

Tnhercvkms  Osteomyelitis  of  the  Shaft.  In  Frogressr^e  IMedicine, 
December,  1900,  p.  208,  Fig.  GO,  is  shown  an  .r-ray  of  a  tuberculous 
marrow  abscess  in  a  tibia  of  a  girl,  aged  eleven  years,  reported  by 
Krause.   I  have  never  seen  tuberculosis  in  the  .r-rays  showing  a  marrow 
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shadow  similar  to  the  one  reported  by  Krause,  except  in  the  metacarpal 
bones. 

Three  years  ago  a  patient  of  one  of  my  colleagues  had  a  swelling  in  the 
middle  of  the  shaft  of  the  radius  which  was  diagnosed  as  medullary 
sarcoma.  The  patient  was  treated  for  some  months  with  radium.  The 
swelling,  at  first  confined  to  the  bone,  extended  to  the  soft  i^arts  and  the 
.r-ray  showed  that  at  one  point  the  bon\-  shell  had  ruptured.  Where- 
upon the  surgeon  explored  and  found  a  huge  extraosseous  tuberculous 
abscess  between  the  muscles  of  the  forearm  communicating  with  a 
tuberculous  caseous  focus  in^the  shaft.  Had  this  i)atient  been  exjilored 
she  would  have  been  saved  the  secondary  infection  of  the  soft  i)arts 
and  been  relieved  with  an  arm  with  perfect,  instead  of  impaired,  function. 
MrduUary  Sarcoriia.  IVIy  records  show  that  .r-ra>s  of  medullary 
sarcoma  with  periosteal  involvement  or  periosteal  sarcoma  with  exten- 
sive marrow  involvement  have  been  diagnosed  by  experienced  roentgen- 
ologists and  surgeons  as  s>-])liilitic  or  chronic  i)yogenic  osteomyelitis, 
and  the  reverse  is  also  true. 

Danforth,  of  Providence,  K.  1.,  sent  me  an  .r-ray  of  a  lesion  of  the  shaft 
of  the  femur  in  which  the  diagnosis  im])resse(l  me  as  being  one  of  chronic 
osteomyelitis  than  of  medullary  sarcoma.  Yet  the  sections  showed, 
between  the  extensive  new-bone  formation,  round-cell  sarcoma  of  the 
most  malignant  ty])e,  and  the  i)aticnt  died  in  a  few  months  of  metas- 
tasis to  the  lungs. 

Fig.  48  is  the  .r-ray  of  a  lesion  of  the  upper  end  of  the  fenuu-  that  1  felt 
suggested  very  strongly  an  early  marrow  sarcoma  with  periosteal  involve- 
ment. The  patient,  a  white  male,  aged  fort\--two  yearrs,  came  to  my 
clinic  at  St.  Agnes's  Hospital  in  May,  1914,  with  a  uniform  spindle 
swelUng  encircling  the  ujjper  third  of  the  femur  which  he  had  observed 
about  four  months.  On  the  inner  thigh  below  there  was  a  scar  due  to  a 
carbuncle  which  had  been  observed  fi\-e  months  ago.  The  palpation  of 
the  swelling  was  more  like  periosteal  or  marrow  sarcoma  than  any  other 
bone  l(>sion  with  which  1  was  familiar.  The  Wassermann  was  negjitive. 
While  the  })atient  was  under  my  observation  the  resi<lent  surgeon  inad- 
vertently told  him  that  I  was  considering  ami)utati()n.  lie  left  the 
hos])itarinunediatel\and  laterentered  Jefferson  IIosjHtal  in  Philadelphia. 
There,  at  the  e.\])loration,  a  i)iece  was  excised  for  diagnosis,  sectiims  of 
which  were  sent  to  me  by  the  courtesy  of  Da  ('osta  and  roi)lin  (Fig. 
41)).  The  section  suggests  spindle-cell  sarcoma.  I  am  not  i)repared  to 
sa\-  what  I  would  huxe  done  if  this  patient  had  consented  to  operation, 
nor  can  1  learn  from  m\-  colleagues  in  Philadelphia  what  they  would 
have  done  if  the  i)atient  had  not  flatly  refused  further  treatment.  One 
year  later  the  patient  allowed  me  to  take  an  .r-ra.w  and  the  picture 
showed  practically  normal  conditions.  At  the  ])resent  tune  OlMS), 
more  than  four  years,  the  ])atient  is  well.    No  salvarsan  was  given. 

In  this  case,  if  we  had  given  salvarsan,  we  might  have  concluded  that 
we  were  dealhig  with  a  syphilitic  lesion.  If  we  had  used  radium  or  serum, 
one  could  easily  haxc  been  persua<le<l  to  rej)ort  the  case  as  an  example 
of  a  ])ermanent  cure  of  a  sarcoma  diagnosed  by  .c-rays  and  microscopic 
sections.    It  must  be  an  example  of  a  chronic  osteomyelitis,  with  peri- 
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Fig.  49. — Bone  tumor. 
20 
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osteal  and  marrow  involvement,  in  which  the  portal  of  entrance  of  the 
organism  was  the  carbuncle,  and  the  lesion  healed  spontaneously. 

Malignant  Bone  Cysts  There  is  a  marrow  tumor  characterized  by 
distention  of  the  bone,  as  a  rule,  with  preservation  of  the  bony  shell, 
similar  to  that  seen  in  the  benign  bone  c>'st  and  the  marrow  giant-cell 
tumor.  The  cavity  of  the  bony  shell  is  filled  with  fluid,  usually  hemor- 
rhagic. Lining  the  bony  shell  there  is  preserved  a  zone  of  tumor  tissue 
varying  in  thickness.  In  a  few  cases  so  narrow  that  the  j^resence  of  a 
neoplasm  can  only  be  recognized  in  the  microscopic  section.  ^Nlicro- 
scopically,  this  tumor  tissue-is  of  the  type  of  the  most  malignant  spindle- 
and  round-cell  sarcoma;  sometimes  there  is  perithelial  arrangement. 
When  followed,  the  majority  of  these  patients  died  of  metastasis.  In 
the  older  literature  these  tumors  are  called  hone  aneuri/sms-.  They 
might  be  calle<}  medullary  hemorrhagic  cystic  sarcoma.  The  develop- 
ment of  a  blood  cyst  in  sarcoma  is  also  observed  when  the  primary  lesion 
is  situated  in  the  soft  parts. 

\Yhen  the  tumor  is  situated  in  the  soft  i)arts,  the  benign  blood  cyst 
may  be  an  organized  hematoma,  a  huge  angioma  with  a  single  cavity 
connected  with  a  large  vein,  and  in  some  instances  we  find  a  blood  cyst 
in  ossifying  myositis.  These  tinnors  do  not  pulsate  The  differential 
diagnosis  between  the  benign  and  malignant  blood  cyst  can,  in  some 
histances,  only  be  made  by  the  microscopic  examination  of  the  wall  of 
the  cyst  When  tumor  tissue  can  be  seen,  its  gross  apperance  is  usually- 
diagnostic  The  giant-cell  sarcoma,  rare  in  the  soft  parts,  usually  con- 
tains a  blood  ca\ity  The  linhig  tissue  is  quite  characteristic  of  the  giant- 
cell  tumor 

When  this  blood  c\st  appears  in  the  marrow  cavity  of  a  bone,  how  can 
we  diagnose  the  benign  from  the  malignant?  In  my  own  experience,  I 
have  ne^■er  seen  blood  in  a  benign  b(me  cyst,  although  the  fluid  contents 
may  be  slightly  hemorrhagic  There  are  a  few  cases  reported  in  the 
literature,  also  one  or  two  bone  cysts  apparently  associated  with  hemo- 
])hilia  In  giant-cell  tumor  arising  in  the  bone  marrow  the  presence  of  a 
definite  large  blood  caA'ity  is  unusual.  I  called  attention  to  this  first  in 
11)02'''  a  case  reported  by  Jenckel.  A  marrow  tumor  in  the  lower  end  of 
the  ulna  operated  on  many  years  ago  by  (t.  (i.  Davis,  of  rhiiadeli)liia. 
contained  blood,  and  the  marrow  fining  of  tumor  tissue  histologically 
was  a  giant-cell  tinnor.  This  patient  has  remained  well  up  to  date  suice 
curetting — some  fifteen  or  sixteen  years. 

Nevertheless,  when  a  marrow-bone  tumor  is  explored,  and  on  oi)ening 
the  bon>-  shell  a  cavity  is  disco\er('d  filled  with  blood,  out"  should  at  once 
think  of  the  possibilitx  of  a  malignant  tumor,  and  this  should  be  excluded 
Ix'fore  any  ccmservative  operation  is  done.  The  great  dilemma  in  the 
ditlcrential  diagnosis  is  to  disthiguish  in  the  frozen  section  between  the 
giant-cell  tumor  which  can  be  cured  by  curetting  iind  the  more  malignant 
round-  and  spindle-cell  s;irconi;i  containing  giant  cells,  which,  so  far  as 
our  experience  goes,  should  be  treated  by  the  radical  renio\al  of  the  bony 
sIk'11  with  its  periosleniii,  either  by  resection  or  by  ainpntation, 

'M^KOCJUKt^vSivio  Mi;i>i<  INK,  Docciul'cr,  IWJ,  \y.  loo. 
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The  following  case,  under  my  observation  in  1*.>1(),  illustrates  the 
diffieulties  in  diagnosis:  This  patient  was  a  surgeon,  aged  fifty-six  years, 
who,  on  July  8,  1916,  receivtd  a  wrench  to  the  left  knee.  This  was 
followed  immediately  by  pain  and  some  loss  of  function.  Previous  to 
this  injury  he  had  ne\'er  had  any  sensation  of  discomfort  in  this  area, 
nor  any  limp  or  fatigue.  Nine  days  after  the  injury  an  .i-ray  was  taken 
and  carefully  studietl  by  Colvin,  of  St.  Paul,  and  Geist,  of  Minneapolis. 
At  this  time  the  pain  had  become  localized  to  the  outer  condyle  of  the 
fennu"  and  was  so  severe  that  for  a  few  days  he  was  confined  to  bed. 
Nothing  abnormal  was  seen  in  this  .c-ray.  Numerous  .c-rays  were  taken 
at  intervals,  because  the  pain  and  loss  of  function  continued.  On  the 
twelfth  day,  numerous  pictures  were  again  obtained,  because  there  was 
some  fluid  in  the  joint.  The  .r-rays  taken  one  month  after  the  injury 
shoM-,  for  the  first  time,  a  shadow  in  the  outer  condyle  of  the  femur 
suggesting  bone  destruction,  but  no  bone  formation.  I  saw  the  patient 
on  September  1,  a  few  days  less  than  two  months  after  the  injury. 
The  .T-ray  showed  a  distinct  shadow  of  bone  destruction  in  the  outer 
condyle  of  the  femur,  with  destruction  of  the  outer  table  of  the  bone 
over  the  condyle  extending  to  the  shaft.  The  destruction  did  not  extend 
to  the  joint. 

On  examination  there  was  no  fluid  in  the  joint.  There  was  tenderness 
over  the  external  condyle  of  the  femur,  and  ap])arently  a  slight  expansion 
which  felt  slightly  semifluctuating  and  soft.  Walking  was  i)ainful; 
there  was  no  apparent  infiltration  of  the  soft  parts;  active  and  passive 
joint  function  was  not  impaired;  the  blood  Wassermann  test  was 
negative.  There  was  no  anemia  and  the  difierential  count  and  the 
leukocytes  were  normal.  The  urine  gave  no  reaction  for  Bence-Jones 
bodies. 

In  the  first  place  this  was  the  first  case  of  which  I  have  a  record, 
and,  so  far  as  I  know,  the  first  to  be  reported  in  the  literature  in  which 
a  series  of  .r-rays  after  an  injury  to  bone  were  first  negative  for  any 
disease,  and  then  showed  the  beginning  of  a  l)one  lesion.  It  differed 
from  all  pictures  of  bone  cysts  and  giant-cell  tiniiors  in  that  over  the 
small  tumor  shadow  the  bony  shell  formed  by  the  expanding  and  atten- 
uated cortical  bone  was  absent.  This  had  evidently  been  destroyed. 
The  line  of  demarcation  between  the  tumor  shadow  and  the  shadow  of 
the  cancellous  bone  in  the  condyle  and  the  shaft  was  irregular,  while  in 
the  bone  cyst  and  giant-cell  tumor  this  line  is  usually  more  regular  and 
abrupt.  That  is,  I  had  never  observed,  nor  seen  described,  a  bone  cyst, 
a  giant-cell  tumor,  a  myxoma  or  a  chondroma  of  such  small  size,  or  even 
of  larger  size,"  associated  with  such  rapid  destruction  of  the  outer  layer 
of  condensed  bone.  Even  in  the  giant-cell  tumor  there  has  always  been 
in  my  observation  a  huge  expansion  of  the  bony  shell  before  it  disap- 
peared. I  have  never  had  an  opportunity  to  observe,  nor  have  I  ever 
read  of  such  an  early  case  of  marrow  sarcoma..  There  was  nothing  in 
the  j)icture  to  suggest  a  focus  of  tuberculosis  or  osteoniN'clitis.  ^^c  dis- 
cussed the  possibilities  with  the  i)atient,  and  1  told  him  franklx  that  1 
was  inclined  to  believe  that  I  Avould  expose  a  l)one  lesion  w  lii(  li  1  had 
never  seen  before,  and  the  probabilities  were  that  I  would  liaxc  difR- 
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culty  in  the  frozen  section,  or  from  the  gross  appearance,  in  distinguish- 
ing between  the  benign  giant-cell  tumor  which  could  be  cured  by  curet- 
ting and  a  more  malignant  sarcoma  filled  with  giant  cells  which  one 
would  expect  in  such  an  early  case  characterized  chiefly  by  bone  destruc- 
tion. In  this  case  resection  could  easily  remove  the  disease,  but  at  his 
age,  it  was  my  opinion,  the  functional  result  of  an  amputation  and  an 
artificial  liml)  were  far  too  good  to  justify  the  risk  of  resection  and  bone 
transplantation:  the  risk  to  joint  function  with  resection  of  the  condyle. 
With  both  of  these  operations  I  have  had  experience,  and  although  the 
disease  had  been  cured,  the^functional  results  were  not  as  good  as  after 
amputation. 

The  patient  left  the  decision  as  to  the  character  and  extent  of  the 
operation  to  me. 

On  Septemlier  9,  1910,  at  St.  Agnes's  Hospital,  the  external  condyle 
was  explored  after  a  rubber  bandage  had  been  ])laced  on  the  thigh. 
The  soft  i)arts  were  normal.  On  exposing  the  outer  surface  of  the 
periosteum,  there  were  seen  numerous  branching  and  ramifying  veins — 
a  condition  of  vascularity  increased  far  beyond  normal.  On  palpation, 
I  could  feel  no  bony  shell.  The  expanding  periosteum  gave  a  sense  of 
fluctuation.  There  was  no  pulsation.  I  felt,  then,  that  I  was  dealing 
with  a  malignant  tumor.  The  periosteal  capsule  was  incised  with  the 
cautery;  blood  exuded  under  slight  tension.  The  finger  then  felt  a 
cavity  lined  by  soft,  granular  material  which,  when  exposed  to  the  eye, 
had  the  appearance  of  the  giant-cell  tumor,  but  was  nuich  more  friable. 
'Jlie  frozen  section  showed  numerous  giant  cells,  but  the  tissue  in  which 
the  giant  cells  lay  impressed  me  more  as  a  malignant  cellular  sarcoma 
than  the  stroma  of  the  giant-cell  tumor.  I'or  this  reason  I  amputated 
through  the  middle  third  of  tlie  thigh.  The  patient  left  the  hospital  in 
seventeen  days,  was  back  at  work  in  a  few  months,  and  today,  Decem- 
ber, 1918,  two  years  and  three  months  after  operation,  he  is  well  and 
apparently  not  at  all  impaired  in  his  surgical  work  by  his  artificial  limb. 

Fig.  .")()  illustrates  the  gross  pathology.  The  chief  distinguishing 
feature  from  a  giant-cell  tumor  is  the  destruction  of  the  bony  shell  and 
the  rather  worm-eaten,  ragged,  hemorrhagic  appearance  of  the  can- 
cellous bone  of  the  shaft  forming  the  inner  and  lateral  wall.  The  tumor 
tissue  studied  more  carefully  in  the  laboratory  was  distinctly  more 
finely  granular  than  the  giant-cell  tumor:  the  latter  breaks  up  into 
particles  of  'A  to  .">  mm.,  like  cottage  cheese,  while  the  more  malignant 
sarcoma  breaks  up  into  smaller  granules  or  particles.  Tlic  nucroscoi)ic 
picture  at  first  sight  looks  like 'a  giant-cell  tumor,  but  when  studied 
with  the  high  power  (Fig.  51)  disregarding  the  giant  cells,  it  has  the 
ap])earance  of  a  mixed  round-  and  spindle-cell  sarcoma,  without  jieri- 
thelial  arrangement. 

I  am  inclined  to  think  tiial  this  observation  will  largely  represent  our 
future  experience  in  bone  lesions  when  the  public  and  ])r()fession  act 
upon  the  information  that  .r-rays  should  be  taken  after  injury  and  con- 
tinued until  all  local  symptoms  have  disapi)eare(|.  or  until  some  lesion 
is  revealed,  and  when  immediately  after  the  flrst  menti(m  of  pain,  or 
interference  with  function,  .i-rays  are  taken. 
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Fig.  50. — ^Nlalisnaut  l)one  aneurysm. 


Fig.  51. — Bone  aneurysm. 
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We  shall  then  see  Ixme  lesions  in  their  earlier  stages,  and  the  proha- 
l)ilities  are,  we  shall  require  considerable  exjierience  before  we  can 
establish  sharj)  lines  of  differential  diagnosis  in  the  .v-ray  and  gross 
pathology-,  and  in  the  frozen-section  picture.  I  also  belie\-e  that,  in 
order  to  improve  our  diagnostic  abilities,  we  must  carefull\'  study  the 
local  growths  of  the  different  lesions  when  situated  in  different  l)ones 
and  in  different  parts  of  the  same  bone.  At  the  present  time  we  have 
not  sufficient  material,  except  perhaps  in  the  lower  end  of  the  radius, 
for  such  an  investigation. 

Osteomyelitis  should  always  be  recognized  either  by  the  presence  of 
pus  or  organisms  in  the  cover-slips.  Xow  and  then,  especially  in  the 
region  of  the  joints,  tuberculous  granulation  tissue,  without  the  forma- 
tion of  pus  or  coagulation  necrosis,  resembles  a  cellular  sarcoma.  The 
demonstration  of  a  tubercle  in  the  frozen  section  will  differentiate  the 
lesion.  I  ha\e  recently  had  an  example  of  extensive  tuberculosis  of  the 
elbow  iinohing  the  soft  parts  associated  with  bone  destruction  of  the 
end  of  the  humerus  only  which  resembled  clinically,  in  the  .r-ray,  and 
at  the  ex])loratory  incision,  periosteal  sarcoma.  In  syphilis,  the  frozen 
section  will  always  show  a  lymi)hoid-cell  granulation  tissue  not  unlike 
small,  round-cell  sarcoma.  The  picture  of  ostitis  fibrosa  must  be  dis- 
tinguished from  the  fibro-spindle-cell  sarcoma.  The  most  difficult 
frozen-section  diagnosis  will  be  that  between  the  benign  giant-cell  tumor 
and  the  malignant  cellular  sarcoma  containing  giant  cells. 

The  subject  of  bone  aneurysms  or  malignant  bone  cysts  was  first 
discussed  hi  Progressive  ^Medicine  for  December,  1913,  p.  29S.  In 
1910''  I  reported  my  presonal  experiences.  Gaylord'^^  was  the  first  to 
give  a  com])rehensive  report  in  American  literature.  The  term  bone 
aneurysm  dates  back  to  17()9,  and  was  based  on  autopsy  findings  of  a 
large  blood  cavity,  and  expanded  bony  shell  aiul  a  narrow  zone  of  tumor 
tissue. 

Tlie  i)atient  reported  in  Progressive  Medicine  for  December,  1913, 
p.  3)00,  Figs.  ()S,  (i9  aud  70,  has  remained  well  since  the  amputation  in 
1912,  now  six  years.  This  was  the  first  recorded  case  of  a  cure  lu 
191(),^^  I  reviewed  some  cases  reported  in  the  literature  One  of  the  cases 
reported  by  Royce  is  of  special  interest,  because  there  was  pulsation. 
The  tumor  involved  the  end  of  the  clavicle,  and,  although  small,  the 
bony  shell  on  the  superior  and  outer  surface  was  destroyed. 

Myxochondrosarcoma.  In  the  (knelopment  of-  bone,  cartilage  may  be 
displaced  either  beneath  the  periosteum  or  somewhere  in  the  central 
j)<)rtion  of  the  bone.  We  nnist  therefore  bear  in  mind  that  now  and 
then  a  marrow  tumor  givhig  rise  to  a  definite  bony  shell  may  be  due  to 
the  growth  of  an  island  of  cartilage,  and  this  tissue  may  produce  either 
a  benign  chondroma  or  myxochondroma,  or  the  latter  may  change  into 
a  sarcoma. 

V\)  to  the  present  time  in  my  recorded  cases  these  tinnors  have  been 
large  and  there  has  been  present  large  masses  of  tumor  tissue,  both  in 
the  marrow  cavity  and  through  a  i)erforation  of  the  cortical  bone,  have 

"'  Annals  of  Surgery,  August.  1910.  '^  ll)i<l.,  VM^,  wxvii,  p.  834. 
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gWvn  rise  to  ;i  jxTiosteal  growth.  So  it  was  difficult  to  tell  which  was 
j)riiiiary.  This  is  illustrated  in  a  patient,  a  male,  aged  seventy  years, 
who,  three  weeks  alter  a  wrench  of  the  shoulder,  some  fourteen  months 
before  operation,  observed  a  swelling  at  the  hisertion  of  the  deltoid 
muscle.  This  grew  initil  the  iii)per  half  of  the  arm  was  irregularly 
expanded,  and  on  palpation  not  only  areas  of  bone  but  areas  of  soft 
tumor  tissue  were  felt.  In  ISO."),  Halsted  performed  a  shoulder-joint 
disarticulation  without  exploratory  incision.  This  patient  lived  until 
1908,  thirteen  years,  and  died  at  the  age  of  eighty-three  years  of  other 
causes.  IMicroscopically,  the  tumor  was  a  sarcoma  with  many  myxo- 
matous areas  and  here  and  there  cartilage. 


Fig.  52. — Mj'xosarcoma  in  tuberosity  of  humerus. 

In  this  case  the  bony  shell  had  been  destroyed  before  there  had  been 
much  expansion.  The  marrow  tumor  began  in  the  head  of  the  bone  and 
extended  down  to  the  junction  of  the  lower  and  middle  third.  Undoubtedly 
in  this  case  if  an  .r-ray  had  been  taken  after  the  injury  there  would  have 
})een  revealed  a  small  marrow  shadow  near  the  head  of  the  bone,  with  a 
distinct  bony  shell.  It  is  interesthig  to  recollect  that  the  first  recorded 
case  of  bony  cyst  by  Virchow  was  an  autopsy  specimen  in  which,  in  the 
head  of  the  Inmierus,  there  was  foimd  a  cavity,  in  the  wall  of  which  was 
an  island  of  cartilage.    On  this  single  autopsy  findhig,  Virchow  concluded 
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that  bone  cysts  were  due  to  the  Uqiiefaction  of  a  preexisting  cartilage 
area.  This  has  been  disproved  by  subsequent  evidence.  I  am  incHned 
to  behcA'c,  howe^•e^,  that  we  will  from  no^^•  on  see  more  early  marrow 
tumors,  and  that  in  them  we  will  find  either  cartilage  or  myxomatous 
tissue,  or  remains  of  such  tissues  with  areas  of  sarcoma.  Left  alone,  the 
sarcoma  tissue  in  many  instances  obliterates  the  evidence  of  the  pre- 
existing island  of  cartilage  and  may  even  lose  its  myxomatous  stroma. 


Fig.  5.'?. — Myxosarcoma. 


Fig.  52  is  an  .r-ray  of  a  myxosarcoma  invohing  the  upper  end  of  the 
humerus,  chiefly  the  greater  tuberosity.  If  we  look  at  the  shadow  in 
the  hiunerus  only  we  get  the  impression  of  a  lesion  confined  to  the  bone. 
But  there  is  ])res(Mit  in  this  picture  In  the  angle  between  the  shaft  of 
the  hunienis  and  tlie  scapula  a  shadow  which  indicates  iuNolvement  of 
the  pcriostciiiii  iiiid  soft  parts.  The  surgeon  in  this  caseat  the  explora- 
tory incision  diagnosed  giant-cell  tumor  and  resected  the  upper  end  of 
the  humerus,  transplanting  into  the  defect  the  upper  end  of  the  fibula 
(Fig.  'h\).  In  (line  inonilis  tlicrc  was  local  rccurnMice  leading  to  an 
amputation  at  tlic  slioiiidtT-joint  and  a  few  months  later  a  shouhler- 
glrdle  aini)iitatioii  wliicli  did  not-  result  in  a  cure.     The  ])ationt  was  a 
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colored  man,  aged  thirty-seven  years;  the  first  symptom  was  pa  hi  in 
the  right  shoulder;  this  was  two  years  before  the  first  operation.  With- 
out any  complete  examination,  it  was  diagnosed  and  treated  as  rheuma- 
tism. Then  the  johit  l)ecame  restricted  in  motion.  Seven  months  before 
operation,  without  an  .i-ray  stud>',  attempts  were  made  under  anesthesia 
to  move  the  joint.  At  that  time  there  was  no  evidence  of  a  swelling, 
but  undoubtedly  an  .r-ray  would  have  shown  the  marrow  lesion.  Follow- 
ing the  trauma,  the  swelling  at  the  shoulder  api)eared.  On  explorhig  the 
tumor  there  was  a  note  as  to  the  i)reservation  of  the  bony  shell;  it 
looked  red.  This  may  have  been  due  to  hemorrhage,  because  the  appear- 
ance of  the  tumor  tissue  received  in  the  laboratory  was  not  red,  but 
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coarsely  granular,  soft  tissue  resembling  fish-roe  or  tapioca.  Micro- 
scopically, it  was  myxoma  and  myxosarcoma.  In  this  case  a  more 
thorough  in^•estigation  of  the  .r-ray  and  a  more  careful  inspection  of 
the  tumor  tissue  ex])osed  at  the  exploratory  incision  would,  in  my 
opinion,  have  led  to  a  shoulder-girdle  aminitation  in  the  first  histance. 
rndoubtedly,  an  .r-ray  i)icture  at  the  tinu^  of  the  first  symjrtom  of  pain, 
two  years  before  operation,  would  have  re\'ealed  a  shadow  in  the  tuber- 
osity and  led  to  an  operation  which  imdoubtedly  would  have  accom- 
plished a  cure  without  the  loss  of  the  limb. 

Fig.  S4  is  an  .r-ray  of  a  pure  myxoma  originating  in  the  shaft  of  a 
metacarpus,  with  preservation  of  the  bony  shell.     I'ndoubtedly  this 
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will  1)0  the  i)icture  of  the  early  benign  and  malignant  myxochondroma 
arising  in  the  marrow  ca^'ity  of  the  rlifferent  bones.  The  .r-ra\'  picture 
is  not  unlike  a  bone  cyst  or  a  giant-cell  tumor. 

Tt  is  rather  interesting  to  note  that  the  most  conunon  tumor  arising 
in  the  marrow  of  the  short  pipe  bones  is  a  pure  myxoma,  although  giant- 
cell  tumors  and  bone  cysts  ha^'e  been  reported. *° 

*"  Annals  of  Surgery,  August,  1910,  and  Progressive  Medicine,  December,  1916, 
p.  3.51,  Figs.  83  and  84,  and  Ibid.,  pp.  73,  336. 


PRACTICAL  THERAPEUTIC  REFERENDUM. 

By  H.  R.  M.  LANDIS,  M.I). 

Adrenalin  (Epinephrin).  The  use  of  epinephrin  to  ward  off  and  relieve 
all  (lisai;Teeal)le  or  alarnihifj;  effecis  of  saharsait  and  its  siihstitutes  is 
highly  recommended  by  Milian.^  In  order  to  prevent  the  fever,  head- 
ache, ^'omiting,  diarrhea,  etc.,  which  at  times  follows  the  intravenous 
use  of  salvarsan,  Milian  gives  2  mg.  of  epinephrin  in  a  little  water  by 
mouth  one  hour  before  and  again  five  minutes  before  the  injection. 
This  dose  is  repeated  an  hour  after  the  injection.  He  also  a(h  ises  the 
administration  of  1  mg.  by  mouth  night  and  morning  on  the  four 
following  days  when  the  patient  shows  evidences  of  being  intolerant  to 
the  salvarsan.  To  ward  oft'  the  immediate  eft'ects  of  salvarsan,  such  as 
congestion  of  the  face,  vomiting,  distress,  etc.,  he  gives  five  minutes 
before  the  injection  1  mg.  of  epinephrin  subcutaneously  and  0.5  mg. 
intramuscularly.  The  signs  that  the  patient  is  duly  under  the  influence 
of  the  epinephrin  are:  blanching  of  the  face,  a  rise  in  the  arterial  pres- 
sure, tachycardia  and  a  generalized  tremor.  The  pallor  of  the  face  is 
the  most  important. 

The  French  Dispensatory  states  that  not  more  than  1  mg.  of  epi- 
nephrin should  be  used  in  twenty-four  hours.  This  is  a  very  small  dose 
and  is  frequently  exceeded.  An  instance  of  remarkable  tolerance  has 
been  reported  by  Xolf  and  Fredericq.-  They  state  that  in  a  case  of 
Addison  s  disease  with  grave  symptoms  of  suprarenal  insufficiency,  there 
was  given  10.5  mg.  of  epinephrin  in  four  and  a  half  hours;  this  included 
2  mg.  subcutaneously  and  8.5  mg.  intravenously.  Xo  sugar  appeared  in 
the  urine,  and  the  blood-pressure  was  not  brought  up  quite  to  normal 
even  after  this.  The  following  days  0  and  4  mg.  were  given.  There 
were  no  signs  of  intolerance  at  any  time,  even  though  to  attain  a  thera- 
peutic ett'ect  these  large  doses  were  needed.  By  watching  the  blood- 
pressure,  the  authors  believe  that  very  large  doses  can  be  used  in 
emergencies,  such  as  acute  suprarenal  insufficienc\-  imder  chloroform 
anesthesia  or  in  cases  of  gaseous  gangrene  or  other  hy})otony  of  infec- 
tious origin. 

Sergent^  also  advocates  large  doses  of  adrenalin  in  sujirarenal  insuf- 
ficiency As  these  patients  often  suft'er  from  persistent  vomiting  or 
gastri(t  intolerance,  the  drug  must  be  given  h>podermicall>-.  I'nder 
these  circumstances,  he  gives  0  or  even  8  mg.  of  the  pure  drug  in  twenty- 
four  hours.  As  an  example  of  the  extraorduiary  amounts  which  may  be 
taken,  he  cites  the  case  of  a  drug  clerk  who  swallo\v(>d  20  c.c.  of  a  1  to 
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1000  solution  of  adrenalin  hydrochloride  with  suicidal  intent.  As 
nothing  transpired,  he  took,  fifteen  minutes  later,  an  additional  15  c.c. 
Two  hours  later  he  developed  severe  headache,  stiff  neck  and  nosebleed. 
At  the  hospital  he  was  bled  75  c.c.  because  of  high  blood-pressure  and 
later  given  emetics  and  inhalations  of  amyl  nitrite.  Aside  from  some 
bloody  expectoration  (he  was  tuberculous)  no  ill  effects  resulted. 

For  the  prevention  and  the  relief  of  sea  sicJiuess,  Xaame^  advises  the 
use  of  epinephrin.  He  administers  it  as  follows:  5  or  (i  mg.  are  divided 
into  three  closes  and  given  an  hour  or  half  an  hour  before  meals.  A 
small  dose  of  epinephrin  will  also  relieve  car  sickness. 

Xaame  also  advocates  the  use  of  epinephrin  in  the  treatment  of 
cholera  which  he  believes  is  always  associated  with  acute  suprarenal 
insufficiency. 

Benedic-t'^  considers  adrenalin  as  a  most  useful  drug  because  of  its 
action  in  certain  forms  of  heniorrhac/e  and  also  because  it  checks  certain 
manifestations  of  hyperthi/roirJisin  and  hi/jjcrrlilnrln/dria.  In  addition, 
it  is  of  service  as  a  circulatory  tonic. 

The  effect  of  adrenalin  upon  mu,scuhir  fatigue  has  been  studied  by 
Gruber.'"'  He  states  that  in  the  fatigued  unaltered  nerve  and  muscle, 
adrenalin  may  increase  the  height  of  muscular  contraction  by  a  two- 
fold action — by  improvement  of  the  blood  supply  (vasodilatation)  and 
by  its  chemical  action  upon  some  substance  in  the  muscle.  In  a  muscle 
in  which  the  iier\e  is  cut  and  stimulated,  adrenalin  in  small  doses,  how- 
ever administered,  does  not  better  the  circulation,  and  must,  therefore, 
produce  its  effect  of  increasing  the  height  of  nuiscular  contraction  by 
its  chemical  (specific)  action  alone. 

The  following  three  ])rocesses  which  normally  go  on  hi  muscle  may  be 
greatly  accelerated  by  adrenalin,  and  it  is  not  ini})robal)le  that  one  or 
all  of  these  will  finally  i)rove  to  be  the  way  in  which  adrenalin  produces 
its  ejects:  (1)  Th(>  couversion  of  glycogen  into  sugar.  (2)  The  recon- 
version of  lactic  acid  into  sugar  (transformation  of  fatigue  ])roducts). 
i'A)  The  oxidizing  of  lactic  acid  into  carbon  dioxide  and  water  (destruc- 
ti(m  of  fatigue  products). 

Alcohol.  The  status  of  alcohol  as  a  remedial  agent  continues  to  be  a 
therapeutic  storm  center.  This  has  been  intensified  considerably  by  the 
decision  of  the  House  of  Delegates  of  the  American  Medical  Association 
to  exclude  the  drug  from  the  Pharmacopoia.  There  can  be  no  doubt 
that  the  use  of  alcohol  within  the  past  decade  has  been  considerably 
restricted.  Where  it  was  once  universally  emi)loyed  it  has  now  either 
been  com])letely  abandoned  by  some,  or  greatl\-  restricted  by  others. 
Giving  it  u])  altogether  or  restricting  its  use.  liowexcr,  is  not  suffici(Mit 
proof  that  it  i^,  and  always  has  been,  useless  as  a  tlu>rapeutic  agent. 
Many,  if  not  all,  of  the  gr(>at  clinicians  of  the  past  used  alcohol  freely 
and  in  large  doses  for  a  variety  of  conditions,  particularly  the  acute 
infections.  The  wisdom  of  these  men  in  inan\  i)articnlars  is  constantly 
being  recalled.      Not    iiifrccpiently   new   discoveries  are   found   to   liave 
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been  known,  forgotten,  and  again  rediscovered.  Certain  therapeutic 
procedures  in  the  past  have  been  carried  to  excess,  discarded,  and,  after 
a  period  of  years,  brought  back  into  use.  Venesection  is  a  notable  in- 
stance. It  woukl  seem  that  ak-ohol  is  in  the  same  predicament.  There 
is  this  (litl'erence,  however:  Ak-ohol,  as  \Yilliams'^  has  pointed  out, 
would  probably  not  be  the  cause  of  difi'erence  among  medical  men  if  the 
question  was  one  of  therapeutics  alone.  There  has  been  injected  into 
the  argument,  however,  a  political,  moral,  ethical,  financial,  and  religious 
aspect  as  well.  As  a  result,  practically  all  of  the  medical  opponents  of 
alcohol  are  biased  by  one  or  two,  or  all,  of  the  above-quoted  factors. 

Hare^  has  also  emphasized  the  vital  importance  of  keeping  the  moral 
aspect  of  the  question  carefully  separated  from  its  employment  as  a 
drug.  He  also  emphasizes  the  fact  that  the  use  of  alcohol  by  healthy 
persons  is  as  widely  separated  from  its  use  by  certain  people  who  are 
ill  as  it  is  possible  for  two  questions  to  be. 

In  a  second  editorial  article,  Hare^  again  emphasizes  the  well-estab- 
lished clinical  fact  that  in  certain  types  of  sepsis  and  other  infections, 
and  at  times  in  typhoid  fever,  in  pneumonia  and  in  diabetes,  alcohol 
has  just  as  definite  and  clearly  defined  a  field  of  usefulness  as  morphine 
or  cocaine  have  when  they  are  properly  employed.  It  would  seem, 
therefore,  that  in  so  far  as  their  thera])eutic  use  is  concerned  it  would  be 
as  illogical  to  sup])ress  one  as  the  other.  Furthermore,  in  those  whose 
metabolism  is  disordered  or  disturl)ed,  as  in  many  diseases,  alcohol 
pre^'ents  the  breaking  down  of  highly  organized  j^rotein  tissue  and  fats 
by  itself  providing  heat  and  energy. 

One  of  the  most  debated  points  regarding  the  drug  is  the  question, 
"  Is  alcohol  a  food  or  a  poison?"  The  (^entral  Control  Board  of  England 
came  to  the  followhig  conclusions:  (1)  Alcohol  is  undoubtedly  a  food,  in 
the  sense  that  its  combustion  in  the  body  can  supply  a  considerable  part 
of  the  energy  needed  by  the  organism.  (Hare  states  that  it  is  for  this 
reason  that  alcohol  is  useful  in  many  cases  of  exhausting  fevers,  since 
it  is  readily  oxidized  and  the  combustion  processes  of  fever  burn  it  up 
more  readily  than  in  health.)  (2)  Unlike  other  footlstuft's,  it  cannot  be 
stored  in  the  system  in  altered  form,  to  be  used  as  required,  but  remains 
as  alcohol  hi  the  blood  and  tissues,  on  which,  if  present  in  excessive 
amount  and  over  prolonged  ])eriods  of  time,  it  exercises  a  deleterious 
influence.  (3)  By  reason  of  this  latter  characteristic,  alcohol  cannot 
safel\'  be  used  as  a  large  element  in  the  diet  without  risk  of  injury  to 
health,  and  it  is  on  this  account,  and  also  because  of  its  disturbing  effect 
on  ner\'()us  functions,  that  makes  it  cpiite  unsuitable  as  a  staple  food  for 
industrial  workers.  (4)  Its  action  on  the  nervous  system,  which  is  the 
chief  raison  d'etre  of  the  ordinary  use  of  the  alcoholic  beverages,  in  health 
and  in  disease  is,  with  the  possible  exception  of  its  effect  on  the  respira- 
tory center,  essentially'  narcotic  and  not  stimulant,  (o)  The  moderate 
use  of  alcohol  by  the  a\'erage  normal  adult  is  physiologically  unobjec- 
tionable, provided  that  it  is  limited  to  the  consumi)tioii  of  beverages  of 
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adequate  dilution,  taken  at  sufficient  intervals  of  time  to  prevent  a 
persistent  deleterious  action  on  the  tissues. 

Kent/"  in  a  consideration  of  the  question  of  alcoholism  and  its  relation 
to  fatigue,  states  that  the  true  cure  for  the  condition  is  the  pro\ision 
of  decent  surroundings  in  the  factory  and  the  home,  adequate  wages, 
leisure  and  relaxation,  clubs,  recreation  rooms,  indoor  and  outdoor 
games, — in  short,  the  elements  of  a  healthy,  full  and  interesting  life  in 
])lace  of  a  mere  existence  without  interest,  without  pleasure  and  with- 
out hope. 

In  spite  of  repeated  warnings  in  the  past,  instances  of  wood  alcohol 
poisoning  continue  to  be  reported.  Robinson"  reports  a  case  of  blhid- 
ness  following  exposure,  for  a  few  hours  daily,  to  a  commercial  prepara- 
tion (colorite)  used  in  dying  hats.  Gettler  and  St.  George'-  report  () 
fatal  cases  of  wood  alcohol  poisoning.  They  conclude  that  physicians 
and  health  officers  should  warn  the  public  of  the  dangers  existing  in 
j)repar;itions  which  may  be  ap])lied  to  or  uitroduced  directly  or  by 
inhalation  into  the  body.  Euroj)ean  authorities  have  shown  that  the 
denatured  ethyl  alcohol  serves  every  purpose  in  medicine  and  in  the 
arts  as  well  as  wood  alcohol,  or  better.  They  suggest,  therefore,  that 
legislation  be  enacted  bringing  about  the  prohibition  of  the  sale  of  wood 
alcohol  for  domestic  ])uri)()ses,  sunilar  to  laws  now  obtaining  in  England 
and  Germany. 

Antimony  and  Tartar  Emetic.  In  reporting  10  cases  of  hi.s-lniKiniosis, 
Quintana  and  Etcheverry'-'  state  that  the  use  of  antunony  and  i)otas- 
siinn  tartrate  was  most  effective. 

In  the  treatment  of  kala-azar  and  leishmaniosis  with  tartar  emetic, 
Ghristopherson'^  advises,  for  intravenous  use,  the  employment  of  a 
small  needle  and  small  amounts  of  fluid.  Stronger  solutions  than 
0.5  grain  to  20  minims  of  distilled  water  are  liable  to  be  irritating.  Eor 
con\enience,  1  grain  of  tartar  emetic  to  40  minims  of  sterile  salt  solution 
or  distilled  water  can  be  made  up  and  kept  in  a  flask.  As  a  routine 
treatment,  20  minims  of  such  a  soluti(m  may  be  given  intravenously, 
and,  if  this  is  well  tolerated,  may  be  increased  to  40  minims  on  the 
following  day  and  then  every  other  day  increasing  10  minims  each  dose 
nntil  2  grains  is  rea.ched.  This  should  be  continued  for  two  months  and 
then  once  a  week  for  some  time.  Ghristopherson  gives  '.\  grains  as  the 
maxinuun  dose.  In  kala-azar  ])atients  the  skin  changes  from  the  dark, 
dirty,  dry  appearance  characteristic  of  these  individuals  to  the  normal, 
moist,  sleek,  sujjplc  condition.  In  addition,  the  weight  increases  and 
the  temperature  falls. 

Longs''^  has  had  exc(41ent  results  in  tiic  treatment  of  infantile  kala- 
azar  with  antimony  and  ])()tassium  tartrate.  lie  states  that  the  most 
optimistic  statistics  mention  only  10  per  cent,  recoveries  among  chil- 
dren, and  in  his  locality    the  ])roportion  is  onl>    1  percent.     Among  20 
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children  treated  with  antimony  and  potassium  tartrate,  he  obtained 
cures  in  17.  These  children  were  given  the  complete  intravenous  treat- 
ment. In  the  cured  cases  the  children  showed  no  recurrence  after 
three  months  or  more.  In  other  cases  the  treatment  had  to  be  aban- 
doned, in  some  instances  because  of  objections  on  the  part  of  the  mothers 
to  the  intravenous  method,  and  in  other  instances  children  died  of  acute 
intercurrent  infections.  liectal  and  intramuscular  injections  are  far 
less  effectual  than  the  intravenous.  Longs  treated  ()  children  by  one 
administration,  but  only  4  of  the  0  could  tolerate  the  drug  in  this  way. 
Two  were  apparently  cured  after  taking  a  total  of  0.59  and  0.()3  gm. 
respecti\'ely. 

The  intravenous  use  of  tartar  emetic  in  the  treatment  of  iiuihiria  is 
reported  by  Hughes^"*  and  Falconer  and  Anderson. ^^  These  observers 
treated  cases  representing  all  types  of  infection.  A  10  per  cent,  solution 
of  the  drug  was  employed.  In  Hughes's  experience  ett'ect  on  the  malarial 
parasite  was  noticeable  only  when  the  tartar  emetic  was  given  in  toxic 
doses.  He  concludes,  with  Greig,  that  the  drug  appears  to  be  rather  a 
general  protoplasmic  poison  than  a  specific  poison  for  the  malarial  para- 
site. Falconer  and  Anderson  found  that  neither  in  the  subtertian  cases 
nor  in  the  benign  tertian  cases  was  any  marked  clinical  improvement 
noted,  and  certainly  in  the  benign  tertian  cases  the  tartar  emetic  did  not 
appear  to  exert  any  effect  whatever  on  the  parasites.  These  results 
are  in  agreement  with  those  of  Low  and  Newham,  mentioned  in  last 
year's  review,  and  which  led  the  last-mentioned  observers  to  abandon 
this  method  of  treatment. 

Arsenic.  The  difficulty  of  getting  medicinal  agents  into  contact 
with  the  meninges  is  recalled  by  Barbat.^^  He  believes  that  by  reduc- 
ing the  intraspinal  pressure  we  may  also  increase  the  permeability  of 
the  meninges.  If,  therefore,  the  greater  portion  of  the  cerebrospinal 
fluid  is  removed,  it  must  create  a  marked  congestion  of  the  meninges, 
and  if  the  capillaries  are  dilated  they  must  permit  the  passage  of  their 
contents  with  greater  freedom.  Whether  this  hypothesis  is  correct  or 
not,  Barbat  states  that  he  has  been  able  to  demonstrate  definitely  that 
in  25  out  of  2()  cases  of  paresis  and  tabes,  arsenic  was  found  in  the  cerebro- 
spinal fluid  twenty-four  hours  after  its  intravenous  administration,  if 
the  spinal  canal  is  tapped  almost  dry  shortly  after  salvarsan  or  a  similar 
product  is  given. 

His  technic  is  as  follows:  "The  patients  were  given  intravenous  in- 
jections of  either  salvarsan,  neosalvarsan  or  arsenobenzol.  Within 
twenty  minutes  the  spine  was  tapped,  and  the  fluid  was  allowed  to  run 
until  it  barely  dropped,  the  quantity  varying  from  30  to  (iO  c.c.  The 
fluid  was  collected  in  two  portions.  The  first  was  tested  for  colloidal 
gold,  Wassermann,  Bandy,  Xonne  and  Xoguchi  reactions,  antl  the  second 
portion  for  arsenic.  In  10  cases  26  c.c.  of  blood  were  withdrawn  within 
half  an  hour  after  the  administration  of  the  arsenic.  This  was  allowed 
to  clot,  the  serum  was  rcmo^•ed,  and  both  clot  and  serum  were  tested 
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for  arsenic.  Twenty-four  hours  after  the  spine  was  tapped,  a  second 
tapping  was  done,  removing  at  least  10  c.c,  though  usually  twice  that 
amount  was  removed.    This  fiuid  was  also  examined  for  arsenic. 

"Analyses  showed  that  the  blood  serum,  contained  more  than  five 
times  as  much  arsenic  as  the  clot  contained,  and  that  it  averaged  only 
about  eight  parts  per  million.  This  fact  j)roved  that  within  half  an  hour 
after  the  administration  of  0.4  gm.  of  salvarsan,  75  ])er  cent,  is  fixed  in 
the  body  cells.  The  second  portion  of  spinal  fluid,  which  was  withdrawn 
immediately  after  the  administration  of  the  saharsan,  showed  31  per 
cent,  arsenic-free  and  27  pe"!*  cent,  with  a  trace,  while  42  per  cent,  gave 
an  average  of  0.2  part  ])er  million.  The  spinal  fiuid  withdrawn  twenty- 
four  hours  later  showed  1  case  out  of  20  arsenic-free,  2  cases  with  a 
trace,  and  an  average  of  0.25  part  per  million  in  the  remaining  23  cases. 

"These  figures  would  indicate  that  arsenic  can  be  made  to  pass  into 
the  spinal  fluid  in  more  than  9()  ])er  cent,  of  })atients  suffering  from  tabes 
or  ])aresis.'' 

Barbat  cites  instances  among  the  group  treated  in  which  marked 
improvement  occurred,  not  only  in  the  relief  of  certain  symptoms, 
such  as  the  lightning  pains  in  tabes,  but  also  in  the  general  condition. 

The  use  of  sodiiini  (irsotatr  in  the  treatment  of  .soft  chdnrrcs-  and  the 
resulting  bubo  is  recommended  by  Goubeau.'^  In  the  treatment  of  the 
chancre,  sodiiun  arsenate,  in  a  2  per  cent,  alcohol  (95  per  cent.)  suspen- 
sion, is  painted  on  once  daily.  If  there  is  a  complicating  bubo  it  is 
inj(>cte(l,  on  alternate  days,  with  1  or  2  c.c.  of  a  1  ])er  cent,  aqueous 
solution  of  the  sodium  arsenate.  Goubeau  states  that  this  method 
shortened  the  course  of  the  disease  to  nineteen  days  in  149  cases  with- 
out bubo;  if  seen  early,  a  cure  was  effected  in  from  four  to  ten  days. 

Kieger  and  Solomon''^"  have  studied  the  arsenic-content  in  the  cerebro- 
spinal fluids  (123  in  number)  collected  at  random  from  neurosyphilitic 
patients,  at  arbitrary  intervals  following  the  intravenous  injection  of 
from  0.3  to  O.G  gm.  of  (irsphnunniii.    Their  conclusions  are  as  follows: 

1.  Of  123  cerebrospinal  fluids  collected  at  intervals  ranging  from  five 
minutes  to  twenty-three  hours  after  intravenous  injection  of  from  0.3 
to  0.0  gm.  of  arsj)henamin,  3S  showed  appreciable  amounts  of  arsenic. 

2.  The  largest  amount  found  wasO.()  mg.  of  arsenous  oxide  in  1.0  c.c. 
The  average  amount  was  0.18  mg.  per  cubic  centimeter.  The  shortest 
interval  at  which  arsenic  was  found  was  thirt.x'  iniiuites;  the  longest 
two  hours. 

•  3.  With  successive  injections,  the  fluids  in  general  show  i)rogressively 
smaller  amounts  of  arsenic  for  the  same  time  interval. 

4.  In  general,  those  patients  consistently  showing  the  larger  amounts 
of  arsenic  in  their  fluids  made  the  more  rai)i(l  imi)rovement. 

5.  It  is  suggested  that  intravenous  injections  of  divided  doses  at  one- 
or  two-hour  intervals  would  i)rove  more  effective  in  maintaining  a  high 
concentration  of  arsphenamin  in  the  blood  for  longer  periods,  and  thus 
possibly  allow  increasingly  greater  amounts  to  i)ass  into  the  perivascular 
spaces. 

"  Biill.  tie  r.Vcadrmie  de  Mcdccim-,  Paris,  Scpteinhcr  4,  l'J17. 
'^"  Journal  of  the  Ainericau  Medical  Association,  July  7,  1918. 
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In  examining  the  teeth  of  244  persons  under  arsphenamin  (neosal- 
varsan)  treatment,  Keitchevsky  and  Sequin^i  found  that  43  had  pro- 
nounced j)y()rrli('a  and  ()2  sHght  evidences  of  pyorrhea.  Among  143 
persons  who  had  conii)leted  the  course,  they  found  spirochetes  only  in  3. 
In  24  untreated  cases  of  pyorrhea,  the  spirochetes  were  found  to  be 
numerous  in  all  but  2.  In  fully  50  per  cent,  of  110  before  treatment 
with  arsjihenamin,  the  secretions  taken  from  the  gums  swarmed  with 
these  organisms.  As  a  result  of  their  experience,  they  believe  that  the 
treatment  of  pyorrhea  should  be  by  intravenous  injections  of  neosal- 
varsan  plus  local  treatment.  They  have  also  injected  the  neosalvarsan 
directly  into  the  pus  pockets,  in  solution  or  as  a  powder. 

Aspirin.  An  instance  of  chronic  aspirin  poisoning  is  reported  by 
Stiell."  A  woman,  aged  fifty  years,  a  sufferer  from  rheumatoid  arthritis, 
was  in  the  habit  of  taking  10  grains  of  aspirin  twice  daily  for  a  period 
of  seven  years.  During  the  first  six  years  she  did  not  exliibit  a  single 
untoward  symptom.  The  first  e\'idence  of  intolerance  for  the  drug  was 
in  the  form  of  an  intractable  simple  conjuncti\'itis  which  the  patient 
described  as  feeling  as  though  there  ^^•as  sand  in  the  eyes.  There  was 
a  well-marked  hyperemia  of  both  palpebral  and  ocular  conjunctiva,  a 
slight  degree  of  chemosis  and  considerable  lacrimation.  \  week  later  a 
severe  urticaria  developed.  Following  the  appearance  of  the  urticaria 
the  general  symptoms  became  alarming.  The  patient  became  weak  from 
insomnia,  diarrhea,  and  vomiting.  In  addition,  there  was  a  marked 
edema  of  the  tongue  and  fauces,  causing  difficulty  in  swallowing,  and 
vision  was  also  interfered  with  because  of  extreme  palpebral  edema. 
The  urine  gave  an  intense  bluish  reaction  when  tested  with  liquor 
ferri  perchloridi.  A  diagnosis  of  chronic  aspirin  poisoning  was  made, 
and  the  drug  was  immediately  withdrawn.  The  patient  was  given  5 
grains  of  ichthyol  and  a  mixture  containing  liquor  arsenicalis,  tincture 
of  belladonna  and  calcium  lactate  three  times  flaily.  Bromides  were 
given  in  large  doses  at  night.  At  the  end  of  seven  weeks  the  patient 
had  recovered.  Stiell  states  that  an  interesting  feature  of  the  case  w^as 
the  fact  that  from  the  onset  of  the  urticaria  all  traces  of  the  rheumatism, 
aside  from  the  bony  deformities,  had  disappeared. 

Atropine.  Piihiiondry  hemorrhage  is  always  a  trying  condition  to  treat 
because  of  the  failure  of  the  great  majority  of  drugs  recommended  to 
exert  any  influence  on  the  bleeding.  Minor-''  states  that  atropine  has 
rarely  failed  him  in  this  condition.  The  drug  should  be  given  hypo- 
dennicall>-  and  in  large  doses  (gV  to  lyj  of  a  grain).  This  dose  should 
not  be  repeated  under  six  hours  as  it  easily  paralyzes  the  bladder  and, 
at  times,  the  intestines. 

Balsam  of  Peru.  From  time  to  time  various  remedies  are  suggested 
for  the  treatment  of  scabies  instead  of  the  time-honored  sulphur  oint- 
ment. Among  these  alternative  drugs  is  balsam  of  Peru.  Allan-'  calls 
attention  to  the  fact  that  some  ten  or  twelve  years  ago  there  were 

2'  Presse  Mcdicale,  May  13,  1918. 

22  Practitioner,  September,  1917. 

23  Therapeutic  Gazette,  May,  1918. 
2*  Practitioner,  November,  1917. 
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recorded  in  the  German  medical  literature  a  number  of  cases  in  which 
serious  symptoms  indicative  of  acute  nephritis  followed  the  use  of  the 
balsam.  For  instance,  in  a  case  referred  to  by  Richarty,-^  a  patient, 
aged  sixteen  years,  was  treated  with  10  per  cent,  balsam  of  Peru,  there 
being  three  applications  altogether.  Acute  nephritis  was  produced, 
and  death  occurred  in  fourteen  days.  Being  familiar  with  this  untoward 
effect  of  balsam  of  Peru,  Allan  decided  to  watch  carefully  the  effect  of 
storax  in  cases  of  acabies  in  children.    He  employed  the  following  formula: 

Styracis ^ 1  ounce 

Olei  oliva? \  ounce 

Cer?c  flavai 2  drams 

This  ointment  was  rubbed  into  the  affected  parts  twice  daily.  After 
two  or  three  daAs'  use  of  the  ointment,  albumin  appeared  in  the  urine. 
This,  however,  was  transitory  and  disappeared  within  a  day  or  two  of 
the  storax  being  stopped.  At  the  time  of  his  first  observations,  5  cases 
reacted  in  this  way  and  since  then  he  has  had  a  number  of  opportunities 
to  note  the  same  effect  after  l)oth  the  use  of  storax  and  balsam  of  Peru. 
Allan  does  not  mean  to  prohibit  the  use  of  these  balsams  in  the  treat- 
ment of  scabies  but  desires  to  emphasize  the  necessity  of  caution  when 
they  are  employed.  In  obstinate  cases  of  scabies  which  resist  the  sul- 
phur treatment,  storax  or  balsam  of  Peru  may  be  used  uj)  to  the  time 
when  a  transient  albuminuria  is  produced.  In  conclusion,  he  advises 
against  either  storax  or  balsam  of  Peru  in  the  treatment  of  infantile 
scabies  if  for  any  reason  the  urine  cannot  be  examined  dail>'. 

Benzol.  A  few  years  ago  benzol  was  very  favorably  considered  in  the 
treatment  of  Jeuheniia.  \'aquez  and  Yacoel-*^  report  3  cases  of  leukemia 
in  which  they  employed  benzol  with  good  results.  They  also  tabulate 
the  results  obtained  by  eleven  other  clinicians.  All  of  these  cases  showed 
improvement  in  the  general  health,  a  reduction  in  the  size  of  the  splecMi 
and  in  the  nunil)er  of  white  cells,  and  ;in  iiicreas(>  in  the  number  of  red 
blood  corpuscles. 

Recently,  there  has  been  a  tendency  to  axoid  the  use  of  benzol  in 
the  treatment  of  leukemia.  While  it  is  true  that  the  (h-ug  causes  a 
marked  diminution  of  the  white  cells,  it  so  interferes  with  the  l)lood- 
making  ai)paratus  that  the  red  cells  ma>'  also  be  reduced.  Some  cHni- 
cians  now  employ  the  drug  in  much  smaller  doses  than  formerly  in  the 
hope  that  it  may  affect  the  white  cells  and  not  interfere  with  the  other 
blood  elements. 

In  an  exjK-rimental  study,  Weiskotteii  and  Steenshind'-'  foinid  that 
four  ra})bits  exhibited  periods  of  spontaneous  infection  coinciding  with 
periods  of  exposure  to  the  action  of  subcutaneous  injections  of  an 
olive-oil-benzol  mixture  (equal  parts).  With  (hiily  subcutaneous  injec- 
tions of  this  mixture  there  develo])e(l  evidences  of  acti\'e  acute  infec- 
tion, which  were  not  ])resent  before  tiie  injections  were  l)egun.  In  two 
rabbits  old    infections,   ])resent   before  the   injections,   were  hghted   up. 

^  Miuichncr  mcd.  Wchnschr.,  May  8,  19H). 

^'  Bulletins  dc  la  Socicte  Medicale  de.s  lIApitaux,  .lanuaiy  2.3,  IDIS. 

^"  .Journal  of  M(>dical  Research,  Novenilicr.  I'.ur. 
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In  none  of  the  rabbits  did  there  occur  diphasic  leukopenia,  and  in  only 
one  aplasia  of  the  marrow,  such  as  are  produc(Hl  in  similarly-  treated 
non-infected  rabbits. 

Benzyl  Alcohol.  In  an  experimental  and  clinical  study  of  this  druj):, 
]\Iacht'--  has  found  it  an  efficient  local  anesihetic  when  administered  in 
aqueous  solution.  It  is  soluble  up  to  4  per  cent,  in  normal  saline  solu- 
tion. Macht  emj^hasizes  the  following  points:  (1)  Its  low  toxicity  as 
compared  with  that  of  the  commonly  employed  local  anesthetic  alka- 
loids, of  which  cocaine  is  the  standard  representative.  (2)  The  ability 
of  the  organism  to  metabolize  it  and  excrete  it  in  an  innocuous  form. 

(3)  Its  high  boiling  point  and  the  consequent  ease  of   sterilization. 

(4)  The  comparatively  low  price  of  the  drug  and  its  ease  of  production. 
Bismuth.     In    addition    to    dietetic    measures    in    the    treatment    of 

chrottic  hyijcracidiiy,  heartburn  and  sour  regurgitation,  Fischbein'-' 
states  that  alkalies  are  indispensable.  The  following  prescription  will 
be  found  useful : 

li— Mentholis 10 

Magnesii  ustse, 

Sodii  citratis aa     35.0 

Bismuth  subcarbonat is 20.0 

iSig. — One-half  teaspoonful  in  a  little  water  half  an  hour  to  one  houi-  after  meals. 

He  states  that  the  light  magnesia  and  sodiiun  citrate  are  i)referable 
to  sodium  bicarbonate,  as  the  latter  causes  distention  because  of  the 
carbonic  acid  it  generates. 

Bromoform.  This  drug  is  recommended  from  time  to  time  in  the 
treatment  of  whoojjing  cough.  "While  Allan'"'  does  not  assert  that  bromo- 
form Mill  be  found  effective  in  every  case  of  pertussis,  he  believes  that 
in  the  majority  of  cases  it  wall  be  found  to  be  an  efficacious  remedy  if 
administered  properly.  It  is  his  practice  to  give  1  minim  of  bromo- 
form CA-ery  four  hours  to  an  infant  one  year  of  age.  To  a  baby  six 
months  old,  half  this  dose  is  given  and  to  an  infant  two  years  of  age, 
the  age  for  the  first  year  is  doubled.  He  generally  found  that  with 
older  children  a  smaller  dose  was  quite  as  effective;  for  example,  to  a 
child  aged  four  years,  2^  to  3  minims  might  act  just  as  well  as  the  full 
maximum  dose  of  4  minims.  Although  the  dosage  is  usuall\'  given  as 
1  minim  for  each  year,  Allan  believes  that  in  every  case  the  endeavor 
should  be  made  to  obtain  the  maximum  effect  with  the  minimum  dose. 
]\Iost  observers  advise  the  use  of  bromoform  uncombined  with  other 
substances.    Allan,  however,  prefers  combining  the  drug  as  follows: 

Bromoform TTlj 

Spiritus  chloroformi Tlliij 

Mucilaginis q.  s. 

Ariua' anetlii (].  s.  ad.  T),! 

It  is  often  advisable  to  add  1  minim  of  tincture  of  stroi)lianthus  to 
each  dose,  and,  in  addition,  some  flavoring  agent  may  be  used  if  thought 
desirable.     The  mixture  will  not  keep  indefinitely  and  not  more  than 

='*  .Journal  of  Pharmacology  and  Experimental  Therapeutics.  April,  1918. 
29  Boston  Medical  and  Surgical  .Journal,  January  17,  1918. 
■■*»  The  Brcscriber,  August,   1917, 
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enough  to  last  twenty-four  or  thirty-six  hours  should  be  made  at  one 
time;  or  better  still,  the  amount  needed  for  the  succeeding  twenty-four 
hours  should  be  made  up  each  morning.  The  mixture  should  be  thor- 
oughly shaken  before  using  and  the  dose  measured  accurately  and  not 
by  the  household  teaspoon  which  varies  too  much  in  size.  As  long  as 
the  paroxysms  are  severe,  the  dose  should  be  given  at  four-hour  inter- 
vals. When  the  attack  begins  to  abate,  the  mixture  may  be  given  at 
six-hour  intervals,  then  three  times  daily  and  finally  twice  a  day. 

Calcium  Carbonate.  In  the  medicinal  treatment  of  qastric  hyperaciditi/, 
Boos'"  states  that  ])re])aratioi)s  containing  j)rote()lytic  ferments,  such  as 
])epsin,  ])apain  and  pancreatin,  have  been  much  in  vogue.  He  believes, 
howe\er,  that  the  use  of  these  substances  is  irrational  since  the  pepsin 
is  already  present  in  abnormal  amount.  Not  only  is  there  an  excess  of 
hydrochloric  acid,  but,  at  the  same  time,  the  pe])sin  is  increased,  with  the 
result  that  digestion  is  really  more  vigorous  than  in  the  normal  hidi- 
vidual.  Boos  believes  that  what  these  patients  need  is  neutralization  of 
the  acid,  with  consequent  relief  from  its  irritant  action  on  the  gastric 
mucous  membrane.  While  bicarbonate  of  soda  gives  this  relief  very 
prom])tIy,  its  neutralizing  eff(>ct  does  not  last  long  as  it  is  carried  out  of 
the  stomach  by  peristalsis  before  the  excessive  acid  formation  has  cea.sed. 
In  order  to  obtain  more  lasting  neutralization,  it  is  necessary  to  use 
insoluble  com])()unds,  such  as  carbonate  of  magnesia  and  calchnn,  and 
the  oxides  of  magnesium.  Boos  finds  that  in  nerN'ous  hyperacidity  with 
a  tendency  to  loose  bowels,  calcium  carbonate  develops  a  threefold 
action;  it  neutralizes  the  excess  of  acid,  it  stops  the  looseness  of  the 
bowels,  and  the  absorption  into  the  system  of  the  calcium  chloride 
which  is  formed  in  the  stomach,  produces  a  distuict  quieting  efl'ect  on 
the  ])atient's  nervous  condition.  Boos  employs  a  mixture  of  calcium 
carbonate  and  magnesimn  carbonate  or  oxide  in  the  form  of  a  powder, 
the  quaiititA-  of  each  depending  r\]Hm  the  state  of  the  patient's  bowels. 
P'or  hyperacidity,  one  powder  is  given  thirty  to  fifty  minutes  after  each 
meal.  If  symptoms  occur  earlier,  /'.  r.,  while  they  are  still  eating  or 
immediatel\'  after  eating,  hv  gives  a  little  sodium  bicarbonate  just 
before  the  meal.  I-'or  the  iiioniing  headache  of  hxpcrsccretion,  he  gives 
another  powder  at  bedtime. 

Camphor.  The  hypoderniic  use  of  camphor  in  the  form  of  camphor- 
ated oil  has  long  been  recognized  as  a  valuable  stitnulant  when  a  ra])id 
action  is  desired  in  cases  of  cardiac  failure.  Its  use  in  cardiac  cases  has 
been  restricted  largely  to  emergeiicies.  Sigerist^-  reports  that  the  long- 
continued  administration  of  cam))hor  to  rabbits  did  not  seem  to  im])air 
in  any  way  the  functioning  or  the  structure  of  the  heart,  but  rather  to 
increase  its  fnnctioii.il  capacit.w  It  did  not,  howe\er,  render  the  heart 
more  resistant  to  i)hosphorus  i)oisoning  or  diphtheria  toxin,  and  did  not 
aid  in  throwing  off  the  effect  of  ether.  Zanyger  has  foimd  that  small 
doses  of  camphor  are  very  useful  in  k(M'ping  uj)  the  tone  of  the  heart  in 
cases  of  rliroiilr  )in/(ic(ir<iifi.s.  I  )uring  the  acute  ])liases,  digitalis,  or  other 
cardiac  tonics  are  needed,  but,  when  the  heart  has   steadie*!  down,  ten 

^'  Boston  Mediral  and  Surgical  .Journal,  October  4,  1917. 

'-  C'orrespondenz-Hlatt  f.  Schweizer  .\erzte,  December  22,  1917. 
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to  fit'tceu  drops  of  the  spirit  of  camphor  two  or  three  times  a  day  for 
months  at  a  time,  seem  to  aid  materially  in  keeping  up  the  balance  of 
the  heart.    He  a(hninistered  th(>  (•am])lior  on  sugar  or  in  water. 

Hitherto  camphor  has  been  looked  upon  as  the  last  resource  to  prolong 
the  life  of  a  diseased  or  exhausted  heart.  For  this  jnirpose  injections  of 
camphorated  oil  have  been  employed  in  emergencies  to  coimteract 
cardiac  collapse  in  acute  infective  disorders  or  the  threatened  paralysis 
of  the  last  stages  of  heart  disease.  Marfori'"  and  his  assistant,  Leone, 
ha\e  found  that  the  isolated  nuunmalian  heart,  when  poisoned  by  chloral 
so  as  to  render  the  pulsations  barely  perceptible,  could  be  rapidly  restored 
to  action  by  camphor,  and,  furthermore,  that  its  action  on  the  circulation 
was  ^'ery  characteristic,  as  it  could  be  j)roved  that  small  doses  invariably 
caused  a  diminution  of  arterial  pressure  and  at  the  same  time  increased 
the  volume  of  the  cardiac  pulsation.  Only  toxic  doses  of  camphor  give 
rise  to  increased  arterial  pressure,  accompanied  by  convulsive  phenomena 
which  seem  to  be  independent  of  the  vasomotor  centers,  as  they  are 
observed  even  during  ])rofound  narcosis  when  these  centers  are  rendered 
excitable.  Marfori  considers  no  other  drug  can  compete  with  camphor 
in  sustaining  the  activity  of  the  heart  and  steadying  the  pulse  in  cases  of 
chronic  myocarditis,  with  cardiac  insufficiency,  and  auricular  fibrillation. 
He  also  noticed  that  the  beneficial  eflects  obtained  were  continued  after 
the  drug  was  suspended,  but  recommends  systematic  treatment  for  a 
long  time.  For  this  purpose  one  or  tw^o  daily  hypodermic  injections  of 
0.10  grams  are  given  in  an  oily  solution.  It  may  be  given  by  mouth  also. 
]\Iarfori  also  belie^■es  that  in  valvular  lesions,  when  disturbance  of  the 
pulmonary  circulation  and  hyi)ertension  in  the  right  ^■entriele  predomin- 
ate, camphor  is  the  most  rational  and  efficacious  remedy.  In  conclusion, 
Marfori  states  that  camphor  must  no  longer  be  considered  merely  as  a 
remedy  in  the  hour  of  death,  but  rather  as  a  drug  which,  when  intelli- 
gently administered,  is  capable  of  producing  beneficial  results  throughout 
the  entire  course  of  various  cardiac  and  vascular  diseases  owing  to  its 
special  properties,  which  are  distinct  from  those  of  other  heart  drugs. 

It  has  been  pointed  out  in  the  Lancet,  June  16,  1917,  that  inasmuch 
as  liquid  vaseline  is  easier  to  sterilize  than  olive  oil,  pharmacists  have 
been  tempted  to  utilize  it  in  the  preparation  of  camphorated  oil.  This 
practice  is  to  be  discouraged  as  instances  ha\'e  been  reported  in  which 
extensive  and  obstinate  indurations  have  followed  the  use  of  camphorated 
oil  prepared  from  ^•aseline.  Histological  examination  showed  that  the 
induration  consisted  in  the  main  of  inflammatory  tissue  containing 
numerous  polynuclear  cells.  Hare  points  out  that,  in  addition,  the 
vaseline  probably  prevents  the  absorption  of  the  camphor. 

Chaulmoogra  Oil.  Coghill''^  has  obtained  excellent  residts  in  the 
treatment  of  leprosy  from  the  use  of  the  formula  recommended  by 
Heiser,  namely,  chaulmoogra  oil,  (iO  c.c,  cam])]iorated  oil,  (U)  c.c,  and 
resorcin,  4  grains.  The  mixture  is  sterilized  by  boiling.  Coghill  injected 
2  c.c.  of  this  mixture  intramuscularly  into  the  buttock  and  increased  the 
dose  1  c.c.  each  week  until  8  c.c.  were  given.    As  the  latter  auiount  caused 

»3  Lancet,  September  22,  1917. 

^  Annals  of  Tropical  Medicine  and  Parasitology,  August,  1917. 
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some  (liscoinfort,  the  ])r()ee(hire  finally  adopted  was  to  injeet  as  the  maxi- 
mum dose  (■)  c.c.  twice  a  week.  The  most  rapid  and  obvious  effect  was 
the  healinji'of  ulcers,  man\' of  them  larji;e  and  dee])  and  of  years'  standino;. 
Instead  of  employhi<>-  chaulmoogra  oil  alone,  or  in  the  above  combination, 
Rogers^^  has  for  several  years  employed  the  sodium  salts  of  the  fatty 
acids  of  chaulmooKra  oil.  In  his  last  report,  Rogers  has  emi)loyed  the 
sodium  salts  extensi\ely,  giving  well  over  1000  intravenous  injections 
without  an\-  ill-effects  i)eyond  temporary  giddiness  and  headache  and  an 
occasional  localized  clotting  in  the  vein. 

The  sodium  salts  of  the  fatty  acids  obtained  from  chaulmoogra  oil 
are  dissolved  in  water  in  a  strength  of  3  per  cent.,  so  that  2  c.c.  contain 
1  grain  of  the  salts.  This  allows  the  ready  calculation  of  the  doses  in 
either  grains  or  fractions  of  a  gram.  The  solution  may  be  sterilized  in 
an  autocUiA-e  and  0.5  per  cent,  phenol  added,  or  it  may  be  phenolized 
first  and  heated  on  a  water  bath  to  100°  (\  for  twenty  minutes. 

Rog(Ts  begins  treatment  with  at  least  half  a  grain  in  1  c.c,  and 
increases  by  O.o  to  1  c.c.  at  a  time  until  2  to  2^  grains  in  4  to  5  c.c.  is 
reached,  proxided  severe  giddiness  is  not  produced.  The  injections  may 
be  given  once  or  twice  a  week,  and,  on  the  other  days,  2-grain  pills  ()r 
tablets  of  the  drug  may  l)e  taken  by  mouth  after  meals,  beginning  with 
one  three  tunes  a  day  and  increasing  by  one  daily  until  ten  or  twelve 
are  taken  each  day,  so  long  as  the  digestion  is  not  disturbed  or  giddiness 
produced.  Occasionally,  patients  are  able  to  take  as  high  as  40  grains 
dail\-  with  advantage.  In  most  of  the  cases  the  treatment  was  restricted 
to  the  intra \-enous  injections  alone.  Subcutaneous  uijections  do  not 
produce  reactions  in  the  le])rous  tissues  and  are  less  effective  than  intra- 
venous ones. 

Rogers  states  that  between  one  and  two  years  were  re(iuired  to  cause 
the  lesions  to  disap])ear  in  the  successfully  treated  cases.  The  lesions 
have  disapi)eared  in  :>()  per  cent,  of  the  cases  treated  within  three  years 
of  the  onset  of  the  (liseas(>,  including  cases  treated  for  only  three  to 
twelve  UKmths.  In  cases  of  from  three  to  fifteen  years'  duration,  (mly 
25  ])er  cent,  cleared  up  under  treatment. 

The  most  active  constituent  of  the  oil  has  not  yet  been  obtained  \n  a 
pure  state.  The  fatty  acids  are  of  two  kinds:  One  with  a  melting- 
])oint  of  from  10°  to  (')2°  (".  and  the  other  with  a  lower  melting-point 
CAT"  (').    The  higher  melting-i)oint  i)rei)arations  are  the  more  active. 

Chenopodium.  The  status  of  this  drug  as  a  vermicide  has  been  firmly 
established.  This  is  particularly  true  of  the  treatment  of  hookworm 
infrcHon  in  which  condition  it  has  i)ractically  displaced  thymol.  An 
additional  advantage  which  oil  of  chenopodium  has  over  thymol  at  the 
present  time  is  the  cost,  the  former  being  by  far  the  cheai)cr  drug.  In  a 
comparative  study  of  the  eifects  of  dilVerent  vermicides.  Darling,  Barber 
and  Hacker"'  have  shown  that  chenopodium  is  l)y  far  the  l)est  of  the 
drugs  usually  recommenflcfl  for  hookworm  infection.  These  obser- 
vations covered  a  jx-riod  of  about  two  and  a  half  years  in  Java,  the 
Malay  Peninsula,  and  adjoining  regions.    In  a  comparative  study  of  the 
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effects  of  betanaphtliol,  eucalyptus,  thymol  and  oil  of  clienoi)o(liuui,  the 
percentage  of  worms  removed  l)y  first  or  trial  treatment  was  as  follows: 
Betanaphthol;  26.7;  eucalyptus,  4().9;  thymol,  S8.6;  oil  of  chenopo- 
dium,  90.1.  Given  in  medium  doses,  the  oil  of  chenopodium  proved  to 
be  the  most  efficient.  They  then  made  a  series  of  observations,  trying 
various  doses  and  under  varying  conditions,  of  the  effect  of  thjTnol  and 
oil  of  chenopodium. 

As  to  administration,  they  found  that  the  soft  gelatine  capsules  sup- 
plied in  sealed  tins  by  certain  manufacturers  were  relatively  inefficient. 
They,  therefore,  recommend  that  the  oil  of  chenopodium  })e  administered 
in  hard,  dry,  gelatine  capsules,  filled  a  few  hours  before  use. 

Darling,  Barber  and  Hacker  conclude  from  their  studies  that  the  half 
maximum  dose  (0.5  c.c,  three  times,  or  1.5  c.c.)  of  oil  of  chenopodium  is 
the  treatment  for  recommendation  as  a  routine  vermacide.  It  does  not 
have  the  toxic  effects  of  the  full  dose,  and  two  treatments  have  the  very 
satisfactory  result  of  removing  99  per  cent,  of  all  worms  present.  It  has 
the  additional  ad^'antage  of  a  more  uniform  action,  a  greater  effect  on 
ankylostomas,  and  of  being  less  unpleasant  to  take  than  thymol. 

Thymol  shows  an  advantage  o\'er  this  half  maximum  dose  of  oil  of 
chenopodium  in  that,  without  producing  toxic  effects,  the  90  grains' 
dosage  produces  a  better  result  when  single  treatments  are  compared. 
This  advantage  disappears,  however,  when  two  half-maximum  treatments 
of  oil  of  chenopodium  are  given. 

Smaller  doses  compare  unfavorably  with  a  single  half-maximum  dose 
of  oil  of  chenopodium.  A  dose  as  large  as  90  grains  of  thymol,  if  adminis- 
tered indiscriminately  throughout  the  population,  would  probably  give 
rise  to  serious  symptoms. 

In  an  experimental  study  of  the  effects  of  oil  of  chenopodium,  Zeigler" 
concludes  as  follows: 

1.  The  oil  of  chenopodium  on  the  market  does  not  vary  in  potency. 

2.  The  toxicity  is  not  influenced  by  the  age  of  the  animal. 

3.  The  absorption  is  more  rapid  from  the  stomach  than  from  the 
intestines. 

4.  Atropine  antagonizes  the  depressant  effect  upon  the  respiration. 

5.  Small  doses  are  non-toxic. 

6.  When  oil  of  chenopodium  is  administered  to  dogs  in  salol-coated 
capsules,  the  absorption  is  delayed. 

7.  The  cause  of  death  in  the  dog  when  oil  of  chenopodium  is  adminis- 
tered in  toxic  doses  is  an  acute  diffuse  nephritis. 

S.  The  failure  to  differentiate  between  drops  and  minims,  and  the 
failure  to  follow  therapeutic  doses  with  a  purge,  are  probably  the  prin- 
cipal causes  of  the  fatal  effects  seen  in  several  cases  of  uncinariasis 
treated  with  this  drug. 

HalP*  also  emphasizes  the  importance  of  bearing  in  mind  that  a  minim 
and  a  drop  of  oil  of  chenopodium  is  not  at  all  the  same  thing.  A  casual 
test  with  a  pipette  shows  over  two  drops  to  the  minim,  a  given  number  of 
minims,  therefore,  constituting  more  than  double  the  dose  of  the  same 
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iiLiinber  of  drops.    J  )ai-lini;',  Barber  ami  Hacks''''  always  measure  the  dose 
of  oil  of  chenopodiuiii  hy  a  graduated  pipette,  not  by  the  drop. 

As  already  mentioned  above  the  preferable  and  the  safest  dose  seem 
to  be  0.5  c.c.  given  three  times  (a  total  of  1 .5  c.c.) .  Hall/"  in  commenting 
on  the  dosage,  states  that  the  maximum  dose  is  that  given  by  Keith, 
namely,  three  doses  of  30  mimims  each  at  hour  intervals. 

Heiser,  in  a  discussion  of  Keith's  paper  several  years  ago,  stated  that 
Keith  gives  10  minims  each  morning  for  three  mornings,  and  then  follows 
the  last  dose  with  castor  oil  after  a  two-hour  interval,  but  Heiser,  accord- 
ing to  Hall,  appears  to  have  (juoted  Keith  wrongly  in  this  respect.  The 
dose  method  attributed  to  Keith  by  Heiser  has  been  recorded  by  several 
others,  one  of  them  recording  a  case  of  severe  poisoning  from  this 
treatment. 

]\Ic('ulloch,"  who  i)refers  thymol,  states  that  oil  of  cheno])()dium  may 
be  used  if  the  thymol  cannot  be  obtained.  In  view  of  the  experiences 
given  by  Hall  and  by  Darling,  Barber  and  Hacker,  his  recommendations 
as  to  dosage  of  oil  of  chenopodium  are  not  to  be  recommended.  He  ad- 
vises a  dose  of  lb  drops  to  an  adult  at  two-hour  intervals  for  three  doses 
or  the  same  dose  on  three  successive  mornings.  The  last  dose  to  be 
followed  b\'  an  ounce  of  castor  oil  with  or  without  50  drops  of  chloroform. 
Hall  states  that  he  regards  this  method  of  treatment,  giving  chenopodium 
every  morning  for  three  mornings  with  no  j)urgation  until  the  third  day, 
as  the  worst  of  the  methods  so  far  j)roposed,  for  reasons  already  ])ublished 
by  Hall  and  Foster,^-  /.  c,  that  oil  of  chenoi)0(lium  is  distinctly  consti- 
pating and  should  be  given  with  a  purgative  rather  than  left  for  two 
twenty-four-hour  intervals  before  pm-gation.  Hall  has  found  experi- 
mentally that  the  })rom])t  administration  of  castor  oil  has  a  distinct 
protective  value  against  the  irritant  and  toxic  properties  of  oil  of  cheno- 
podium, saving  the  lives  of  dogs  that  were  given  doses  found  to  be  lethal 
when  given  without  castor  oil,  and  it  appears,  in  Hall's  exj)erience,  to  be 
superior  to  any  other  j)urgative  used  with  oil  of  chenojxxliuui.  On  the 
other  hand,  Darling,  Barber  and  Hacker'-'  preferred  magu(>siuui  sulphate, 
believing  it  to  be  superior  to  castor  oil. 

Heiser'*^  emphasizes  the  fact  that  recent  investigations  have  shown  that 
oil  of  cheno])odium  is  one  of  the  most  efi'ective  remedies  for  hookworm 
and  n.scari.s  iiifrrtion.  it  has  also  been  used  successfully  for  the  connnoner 
varieties  of  tapeworms  and  for  encysted  amebic  dysentery.  It  is  not 
free  from  danger,  however,  and  a  mnnber  of  deaths  following  its  use 
have  now  been  recorded  in  ("eylon.  On  the  other  hand,  there  have  been 
no  deaths  or  untoward  sympt()n^s  following  its  use  in  Sumatra,  although 
the  drug  has  been  administered  over  iUlO.OOO  times.  Heiser  calls  atten- 
tion to  the  fact  that  the  procedure  in  the  two  i)laces  difiers.  In  Sumatra 
there  are  no  dietary  restrictions;  no  i)reliminary  })urgation  takes  place; 
castor  oil  is  used  as  a  ])urgative  instead  of  magnesium  suli)hate;  and  the 
capsules  are  not  filled  until  they  are  to  be  used. 

■"  Loc.  cit.  *^  Loc.  cit. 
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The  danger  of  paisoninfi  from  oil  of  chenopod'unii  has  been  alkided 
to  in  previous  numbers  of  Pkogressiye  Medicjnp:.  Hirst  and  Mills'*^ 
report  a  fatal  case  of  {)ois()nino;  occurring  in  a  pregnant  woman.  As  there 
may  be  a  certain  amount  of  confusion  as  to  whether  the  untoward  symp- 
toms which  may  occur  under  these  circumstances,  are  due  to  the  oil  of 
chenopodium  or  to  an  attack  of  eclampsia,  they  give  the  following 
differential  table: 

CENERAL   FEATURES. 

Eclampsia.  Oil  of  chenopoflium  poisoning. 

Prodroinal     symptoms     as     headache,         Absent,  urino  normal. 

albuminuria,   vomiting,   disturbances 

of   the   special   senses,    edema,    high 

pulse  tension. 
Temperature  high-  ^ot  elevated. 

Pulmonary  edema  common.  Absent. 

Condition  of  Liver. 
Hemorrhagic      or      anemic .    necroses         Generalized  necrosis. 

common. 
Thrombosis  of  portal  veins.  None. 

Fatty    degeneration    of    periphery    of         None. 

lobules. 
General  autolysis  of  liver  occasionally.         Present. 
Hepatitis     and     perihepatitis     hemor-         None. 

rhagica  occasionally. 

Condition  of  Kidney. 
Various    forms    of    acute    and    chronic         Acute    degeneration,    on    evidence    or 

parenchymatous  nephritis.  preceding  nephritic  involvement. 

Circulatory  System. 
Ventricles  full  of  slowly  clotting  blood.         Heart  stopped  in  systole,  ventricles  con- 
tracted and  almost  empty. 
Heart  muscle  fatty  with  small  hemor-         Heart  muscle  normal. 

rhages,  necroses,  and  thrombi ;  friable. 
Subpericardial  hemorrhages,  sometimes.         None. 
Pulmonary     congestion     and     edema         None. 

common. 
Hemorrhages,  common.  None. 

Emboli,  common.  None  found. 

Salant,^^  in  an  article  on  the  pharmacology  of  oil  of  chenopodium,  con- 
siders the  treatment  of  poisoning.  If  a  large  dose  has  been  swallowed, 
lavage  may  be  resorted  to  with  beneficial  results.  If  lavage  is  promptly 
carried  out  after  the  oil  is  taken,  it  may  prove  effective  in  preventing 
serious  consequences,  since  the  absorption  from  the  stomach  is  slow. 
In  experiments  carried  out  with  Livingston,  Salant  found  that  several 
hours  may  elapse  before  the  evidence  of  absorption  into  the  circulation 
could  be  obtained  when  the  oil  was  introduced  into  the  stomach  of 
animals,  the  pylorus  having  been  ligated  previously.  On  the  other  hand, 
the  absorption  from  the  duodenum  was  found  to  be  very  rapid.  In  some 
of  the  experiments  the  introduction  of  oil  of  chenopodium  into  the 
duodenum  was  followed  immediately  by  untoward  symptoms.  (These 
experiments  are  in  direct  contrast  to  those  of  Zeigler,"  who  states  that 
absorption  from  the  stomach  is  more  rapid  than  from  the  intestines.) 

As  there  is  no  known  chemical  antidote,  Salant  states  that  the  treat- 

*=  China  Medical  Journal,  November,  1917. 
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iiieiit  is  symptomatic.  Stimulation  of  the  respiraton"  and  circulatory 
systems  is  indicated.  Zeigler^**  states  that  atropine  antagonizes  the 
depressant  effect  upon  the  respiration.  Experimentally,  digitalis  and 
epinephrin  were  found  to  be  excellent  antagonists.  The  stimulating 
action  of  digitalis  has  been  found  to  be  very  persistent,  and  may  com- 
pleteh-  o\ercome  the  depression  caused  by  the  oil.  Caffeine  was  also  tried, 
but  it  apparently  aided  the  action  of  the  oil  rather  than  retarded  it. 

Salant  emphasizes  the  fact  that  while  oil  of  cheno])odiiim  may  be 
regarded  as  a  safe  remedy  for  patients  in  good  physical  condition,  it  should 
be  used  cautiously  in  poorly  nourished  and  weak  or  neurotic  individuals. 
A  diet  containing  a  liberal  amount  of  fats  and  carbohydrates,  fed  at  least 
several  days  before  the  treatment  is  instituted,  may  render  the  drug  much 
safer.  The  routine  administration  of  large  doses  of  castor  oil  before  and 
soon  after  the  oil  of  chenopodium,  should  be  given  serious  consideration, 
as  it  may  prove  to  be  of  prophylactic  value. 

Hall  and  Hamilton'*'-*  also  emphasize  the  importance  of  bearing  in  mind 
that  the  oil  not  infrequently  acts  as  a  gastro-intestinal  irritant.  As  a 
result  of  their  experiments,  the  gastro-intestinal  irritation  appears  to  be 
due  to  the  constituents  making  up  a  fourth  or  less  of  the  volume  of  the 
oil.  We  believe  this  indicates  the  use  of  the  lighter  fraction  as  an  anthel- 
mintic in  preference  to  the  entire  oil  in  order  to  i)rotect  the  i)atient  against 
the  danger  of  gastro-intestinal  irritation. 

Chlorazene  (Chloramin-T).  After  trying  a  variety  of  measm-es  to 
sterilize  the  throat  of  diphtheria  rarrier.s,  ^NlcCord,  Friedliinder  and 
Walker^"  confined  their  efforts  to  the  elimination  of  existing  o])en  throat 
lesions.  Tonsillectomy  w^as  carried  out  in  a  number  of  cases  with  a 
(jiiick  termination  of  harboring  diphtheria  organisms  in  all  cases.  In 
addition,  a  systematic  treatment  with  chlorazene  was  inaugurated. 
They  employed  an  acpieous  sohition  of  0.25  per  cent,  strength,  used  as  a 
gargle  three  or  four  times  a  day.  In  certain  cases  the  application  was 
made  b>'  throat  specialists  to  ensure  reaching  the  more  inaccessible  points 
in  the  iiasopharynx.  The  gargling  was  followed  with  an  oily  spray  of 
(llrhlordiiiiii-T  of  2  per  cent,  strength.  They  ascribe  their  good  results 
in  i)art  to  the  chlorazene-dichloratnin-T  treatment  and  in  ])art  to  the 
general  painstakhig  systematizing  of  the  entire  care  of  such  i)atients. 
Through  the  use  of  their  method  it  has  been  j^ossible  to  return  the 
carriers  to  (hity  after  an  a\'erage  of  twenty-three  days  in  the  hospital. 

Chlorine.  In  the  treatment  of  diarrhea  in  infants,  Ros(>berry'^'  ad- 
ministers the  following  every  six  hours  for  the  first  twenty-four  hours  and 
then  three  times  daily  until  the  stools  are  normal: 

I^— A(nui-  clilori  ''^iy 

Quinina' suli)li;i1is ^''-s. 

Salol f^^'"-  1^^ 

MucilaginiH  tniMiacaiitlur,  i     -• 

Aquai  chlorofoniii         *i     '      '   "Vi     "'i   i  i 

Dose,  OSS  to  fi  chiM  under  six  moutlis,  and  proportionate  doses  to  older  clnldron. 

*^  Loc.  cit.  .  1    ,,,,o 
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Til  addition,  lu>  uses  the  follow  iii<;': 

I^— Oiei  nciiii fg  j 

Olei  oliva' fSj 

Tincturte  opii Tflij 

M.  Sig. — 10  to  20  minims,  aoconliuf;  to  age,  twice  daily. 

In  many  cases,  lavaj^e  of  the  bowel  with  normal  salt  solution  was 
practised.  In  cases  of  collapse,  Roseberg  recommends  a  miistarfl  bath 
followed  immediately  l)y  the  injection  of  1.5  c.c.  of  pituitary  extract 
which  is  repeated  two  or  three  times  at  four-hour  inter\als.  An  inunc- 
tion of  warm  olive  oil  is  also  given  to  diminish  the  loss  of  heat  from  the 
skhi.  In  mild  cases,  restrictinij;  the  (het  to  albumen  water  and  barley 
water  were  sufficient. 

Cod-liver  Oil.  Hess  and  Unger'''-  cjdl  attention  to  the  fact  that  cod- 
li\'er  oil  has  been  regarded  for  many  years  as  the  sovereign  remedy 
for  rickets.  Owing  to  the  high  death-rate  among  negro  infants  in  Xew 
York  City  and  the  known  tendency  of  rickets  to  predispose  to  certain 
respiratory  diseases,  Hess  and  Unger  determined  to  try  the  pr()])h\- 
lactic  effect  of.  cod-liver  oil.  It  was  determined  to  give  cod-liver  oil  to 
about  50  babies  between  the  ages  of  four  months  and  one  year,  and  to 
select,  wherever  possible,  infants  of  families  in  which  other  children  had 
had  rickets.  Before  the  oil  was  given,  a  careful  physical  examination  of 
the  l)aby  was  made,  and  a  history  of  the  case  taken,  involving  the  diet 
of  the  baby  and  of  the  mother,  the  economic  condition  of  the  family, 
the  length  of  time  they  had  lived  North,  and  any  other  data  v>hich  might 
be  of  interest  in  the  survey. 

At  the  outset,  before  the  oil  therapy  was  instituted,  a  physical  exami- 
nation was  made  and  repeated  at  the  end  of  two  months,  four  months  and 
six  months,  when  the  test  was  completed.  Their  plan  was  to  give  infants 
under  six  months  of  age  one-half  teaspoonful  of  oil  three  times  a  day  and 
to  older  infants  twice  this  amount.  It  was  found  that  almost  all  babies 
can  take  cod-liver  oil,  although  it  may  disagree  tem])orarily  and  may 
have  to  be  discontinued  for  short  intervals  when  there  is  digesti\'c 
disturbance.  Infants  of  two  or  three  months  tolerate  the  oil  hi  half- 
teaspoonful  doses,  and  younger  ones  may  be  given  still  smaller  amounts. 
(It  is  worth  remembering  that  the  oil  can  be  administered  by  iniuictions.) 
They  were  able  to  prevent  the  development  of  rickets  in  more  than  four- 
fifths  of  the  infants  who  recei\'ed  the  oil  for  six  months,  and  in  more  than 
one-half  of  those  who  were  given  it  for  four  months.  They  consider  this 
result  as  satisfactory  when  the  eases  are  contrasted  with  16  infants  not 
receiving  the  oil;  of  this  latter  group,  15  showed  signs  of  rickets.  The 
social  conditions  of  the  treated  and  the  imtreated  infants  was  the  same. 
Furthermore,  the  cod-liver  oil  proved  to  be  a  more  potent  factor  than 
breast-feeding  in  warding  off  rickets,  as  almost  all  the  colored  babies 
developed  rickets,  e\en  though  they  were  fed  at  the  breast. 

As  a  result  of  their  exj)erience,  Hess  and  I  nger  reconuncnded  that  dis- 
pensaries be  formed  in  large  cities  ui  the  negro  and  the  Italian  districts 
for  the  prevention  of  rickets.     Such  dispensaries  do  not  have  to  be 
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created  at  large  expense.  They  can  be  institnted  in  connection  with  exist- 
ing milk  or  baby  welfare  stations,  where  provision  can  be  made  for  dis- 
pensing cod-liver  oil.  Whether  it  is  necessary  to  use  Norwegian  oil  is  very 
doubtful;  it  is  ])robable  that  a  less  expensive  cod-liver  oil  will  produce 
equall\'  good  results. 

Corpus  Luteum  and  Ovarian  Extract.  The  therapeutic  value  of  ovarian 
extract,  or  of  one  of  its  component  parts,  has  been  thoroughly  established. 
There  is,  however,  considerable  divergence  of  opinion  as  to  the  proper 
form  to  use.  Furthermore,  the  exact  part  played  by  the  ovary  in 
influencing  the  bodily  functions  is  not,  as  yet,  clearly  understood. 
IVIorley^''  emphasizes  the  need  for  more  uniform  methods  in  the  prepara- 
tion of  ovarian  extracts.  As  the  result  of  special  research  work  on  the 
subject,  he  ex])resses  the  opinion  that  up  to  the  present  time  no  ideal 
method  of  preparation  has  been  formulated,  and,  until  this  has  been 
accomplished,  standardization  of  the  product  will  not  be  attempted. 

The  articles  by  Dannreuther'^^  and  Graves-^^  illustrate  the  difference 
of  opinion  that  exists  as  to  the  proper  preparation.  Dannreuther 
employed  a  soluble  acjueous  extract  of  the  corpus  luteum  which  he 
administered  by  intramuscular  injections.  It  is  put  up  in  ampoules 
of  15  minims  each.  He  controls  the  dosage  rather  by  shortening  or  pro- 
longing the  intervals  between  the  doses  than  by  varying  the  quantity 
given  at  any  one  time.  In  cases  of  j^ernicious  vomiting  of  j^regnancy  he 
states  that  it  may  be  given  daily,  unless  some  manifestation  of  over- 
dosage occurs.  For  almost  all  the  other  conditions  wherein  it  is  indi- 
cated, one  dose  every  other  day  usually  suffices,  and  the  intervals  may  be 
lengthened  as  the  symptoms  decrease  or  the  blood-pressure  is  lowered. 
His  technic  is  simple.  An  all-glass  syringe  is  l)est  adapted  for  making 
the  injections  and  it  should  always  be  sterilized  by  boiling.  Local  reac- 
tions are  avoided  by  making  the  injections  intramuscularly  (preferably 
the  deltoid).  If  the  material  is  de})osited  deeply  and  the  surrounding 
tissues  are  massaged  for  a  few  seconds,  pain  and  subsequent  tenderness 
seldom  follow.    No  untoward  effects  have  followed  the  injections. 

Dannreuther  has  employed  the  aqueous  solution  of  corpus  luteum  in 
about  50  cases.  Among  them  were  instances  of  functional  amenor- 
rhea in  young  unmarried  women;  vicarious  menstruation;  hyperemesis 
of  ])rcgnancy;  post-oi)crative  ovarian  hisufflciency ;  and  inchiced  and 
physiological  menopause.  Within  a  short  time  striking  facts  were  recog- 
nized: (1)  The  subjective  symptoms,  particularly  vertigo  and  nausea, 
so  often  mentioned  b>-  patients  ingesting  the  desiccated  extract  before 
establishment  of  toleration,  are  seldom  noted.  (2)  Overdosing  with  the 
soluble  extract  is  usually  manifested  by  headache.  (3)  The  desired 
results  are  more  rapidly  attained  than  after  the  internal  administration 
of  the  ordinary  extract.  (4)  After  the  influence  of  the  aqueous  extract 
has  become  apparent,  the  desiccated  extract  will  maintain  the  improve- 
ment. 
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Graves/^  on  the  other  hand,  disapproves  the  nse  of  corpus  hitcnm  and 
prefers  the  extract  from  the  whole  ovary  minus  the  corpus  hiteum. 
Among  19  cases,  representing  the  menopause,  dysmenorrhea,  amenor- 
rhea, etc.,  treated  with  desiccated  corpora  hitea  of  pregnant  animals, 
toxic  symptoms  of  a  digestive  nature  were  produced  in  all  but  two.  The 
sjTnptoms  w^ere  invariably  those  of  nausea  and  vomiting  following  one 
or  two  doses.  (Dannreuther  claims  that  the  hypodermic  use  of  the 
corpus  luteum  extract  obviates  the  gastric  disturbance.)  Owing  to  the 
unfavorable  residts  obtained  with  the  corpus  luteum  alone,  Graves  tried 
the  effect  of  whole  pregnant  ovaries  minus  the  corpus  luteum.  In  this 
instance  the  toxic  effects  were  entirely  absent  and  the  results  obtained 
were  similar  to  those  of  the  non-pregnant  ovary,  but,  in  general,  more 
striking.  This  was  especially  true  in  the  treatment  of  vasomotor  symp- 
toms following  hysterectomy. 

Although  Graves  hafl  employed  ovarian  therapy  for  a  number  of  years, 
careful  records  were  not  kept  in  the  beginning.  Since  the  careful  record- 
ing of  results  obtained  53  cases  have  been  observed  in  which  the  whole 
ovary  of  non-pregnant  animals  and  inchuling  the  corpus  luteum  has  been 
employed. 

The  following  conditions  were  treated:  "\^asomotor  disturbances  of 
the  natural  and  artificial  menopause,  general  debility,  furunculosis  of 
the  external  genitals,  external  genital  discomfort  from  senile  atrophy, 
amenorrhea,  dysmenorrhea,  oligomenorrhea,  irregular  menses,  menstrual 
headache,  nausea  and  vomiting  and  sterility.  The  most  striking  results 
were  obtained  in  the  treatment  of  menopause  symptoms  and  the  circu- 
latory disturbances  of  the  external  genitals. 

In  addition,  a  group  of  34  cases  were  treated  with  the  ovaries  of  ])reg- 
nancy  but  without  the  corpus  luteum.  The  conditions  for  which  this 
substance  was  administered  were  the  same  as  those  mentioned  above. 
The  results  were  in  general  similar  to  those  from  the  whole  ovary,  except- 
ing that  they  were  somewhat  more  constant  and  in  many  instances  more 
brilliant.     Among  his  conclusions.  Graves  states  that: 

"Ovarian  therapy,  for  its  best  effectiveness,  should  include  at  least  the 
product  of  the  interstitial  cells.  Preparations  should,  therefore,  com- 
prise the  ovarian  stroma,  in  order  to  take  advantage  of  the  atretic  follicles. 

"  Preparations  made  from  the  corpora  lutea  of  pregnancy  proved  too 
toxic  for  practical  use. 

"Preparations  made  from  the  ovaries  of  pregnant  animals,  with  ex- 
clusion of  the  corpora  lutea,  proved  superior  therapeutically  to  prepara- 
tions of  whole  ovaries  of  non-pregnant  animals  that  included  the  corpus 
luteum. 

"  Fresh  preparations  should  be  used  and  the  capsules  should  be  kept 
in  a  cool  place  to  prevent  decomposition.  " 

Digitalis.  The  extensive  studies  made  of  the  action  of  the  heart 
during  the  past  decade  have  made  it  ])erfectly  clear  that  the  use  of 
digitalis  should  be  determined  b}'  the  condition  of  the  heart  muscle.  The 
presence  of  a  valvular  defect,  as  indicated  by  a  murnnu-  or  murmurs, 
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does  not  necessarily  mean  that  the  patient  should  be  given  digitalis.  If 
the  lesion  is  well  compensated,  digitalis  is  most  certainly  not  indicated; 
and  even  with  the  first  evidences  of  failing  compensation,  digitalis  is 
not  necessarily  indicated;  rest  in  bed  may  be  all  that  is  needed.  Long 
before  we  were  in  possession  of  our  present  knowledge  of  the  arrhythmias. 
Hare  was  insistent  in  his  teaching  of  students  that  digitalis  was  indicated 
only  when  the  heart  muscle  was  weak  and  that  it  should  not  be  given  to 
indi\iduals  with  a  \-alvular  lesion  providing  the  compensation  was  well 
maintained.  AVhile  digitalis  is  always  indicated  in  the  presence  of  failing 
compensation,  the  most  brilliant  results  are  obtained  in  that  form  of 
decompensation  associated  with  auricular  fibrillation  or  auricular  flutter. 

In  an  article  on  the  treatment  of  heart  di.sra.sr,  Alsever"  states  that 
clinically  the  effects  of  the  digitalis  grouj)  (digitalis,  stro])hanthus, 
squills,  aj)oc>"num,  etc.)  is  most  ])ovverfully  effective  in  (ninciilttr  fibril- 
lation and  auricular  jiutter  and  that  the  results  obtained  in  these  dis- 
orders have  ])een  so  marked  and  so  valuable  as  to  give  digitalis  its  justly 
great  reputation  in  heart  disease,  other  types  of  irregular  hearts  and 
hearts  with  normal  mechanism  also  respond  to  digitalis  but  in  a  less 
degree. 

Carpenter'^  does  not  l)elieve  that  digitalis  should  be  given  at  first  in 
cases  of  transient  auricular  fibrillation  as  the  attack  may  subside  spon- 
taneously. If,  however,  it  keeps  up,  and  the  dilatation  of  the  heart 
becomes  accentuated,  with  congestion  of  the  liver  and  oliguria,  fractional 
doses  of  digitalis  should  be  given,  especially  if  there  is  a  valvular  defect. 
"When  failure  of  compensation  becomes  evident,  adequate  doses  of  digi- 
talis should  be  given  and  the  subjective  symptoms  in  addition  should  be 
combated  b>-  comi)lete  rest,  with  hot  or  cold  ajiplications  to  the  heart 
region,  and  sedatives.  When  the  stage  of  permanent  arrhythmia  is 
reached,  digitalis  must  be  given  in  small  doses  at  regular  intervals, 
increasing  the  dose  when  a  murmur  appears  at  the  apex  or  other  signs 
of  dilatation  of  the  heart  a])i)ear. 

Ilalsey^'-'  believes  that  the  foHowing  conclusions  are  permissible:  The 
gross  irregularity  of  the  ventricle  in  cases  of  auricular  fibrillation  can  be 
controlled  by  digitalis  if  sufficient  amounts  of  the  drug  are  administered, 
'{'he  i)atient  should  be  instructed  to  continue  the  use  of  the  digitalis  for 
the  remainder  of  life  and  should  be  taught  how  to  determine  the  amount 
of  the  dose  necessary  from  day  to  day  to  control  the  heart-rate.  The 
drug  should  l)e  given  in  amounts  sufficient  to  maintain  the  Ncntricnlar 
rate  al)out  70  ])cr  miinite  when  counted  after  rest  in  the  late  afternoon. 
The  hbrillating  auricle  under  a  short  course  of  digitalis  may  return  to 
normal  rhythm.  In  auricular  flutter  the  aim  of  treatment  with  digitalis 
is  to  produce  auricular  fibrillation  and  then  control  the  rate  of  the 
ventricle  with  digitalis,  h()i)iiig  in  tlu'  fav()rai)le  cases  for  a  renewal  of 
normal  secpiential  rhythm. 

Price,''"  in  writing  of  the  effects  of  digitahs  in  cases  of  auricular  fibril- 
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lation,  states  that  in  the  majority  of  instances  the  results  are  very  good 
and  in  some  cases  extraordinarily  good.  Two  causes  of  failure  are:  (1) 
Some  cases  of  well-marked  myocardial  degeneration,  and  (2)  cases  in 
which  there  is  accompanying  pyrexia.  In  the  latter,  apparently  the 
response  to  digitalis,  if  present  at  all,  is,  as  a  rule,  very  slight.  The  last 
named  cause,  pyrexia,  has  long  been  held  to  be  true  in  regards  to  the 
action  of  digitalis.  It  will  be  recalled,  however,  that  Cohn  has  shown  by 
electrocardiograph  studies  in  cases  of-  pneumonia  that  digitalis  does 
exert  its  influence  in  the  presence  of  fever. 

In  a  quantitative  study  of  the  effect  of  digitalis  on  the  heart  of  the  cat, 
Robinson  and  Wilson"'  found  that  when  the  vagi  are  cut  the  inversion  of 
the  T-wave  occurs  practically  with  the  same  dosage  and  to  the  same  extent 
as  it  does  when  the  vagi  are  intact,  but  the  auriculoventricular  conduc- 
tion and  the  heart-rate  are  almost  unaffected  b>'  digitalis  intravenously 
injected  to  the  lethal  dose  after  the  ^'agi  have  been  cut.  Robinson  and 
Wilson  believe  that  these  findings  indicate  that  the  drug  exerts  its  action 
on  the  heart  of  the  cat  both  directly  and  through  its  effects  on  the  vagus 
center.  The  direct  action  on  the  heart,  as  shown  by  the  change  in  the 
T-wave  of  the  electrocardiogram,  is  the  first  definite  effect  to  appear 
when  a  constant  percentage  of  the  lethal  dose  of  the  drug  is  injected,  at 
intervals  intravenously.  They  believe  that  the  moderate  slowing  of  the 
heart-rate  which  followed  the  injection  of  digitalis  in  vagotomized  cats 
may  be  an  indication  of  the  stimulation  of  the  peripheral  end  of  the  vagi. 
In  an  article  on  the  effect  of  digitalis  in  heart  disease  associated  with 
the  pulsus  alternans,  Windle"^  states  that  in  aged  patients  who  once 
show  this  form  of  arrhythmia  it  can  be  certainly  said  that  it  will  never 
again  be  absent  for  long;  although  it  may  be  abolished  for  a  time  under 
digitalis,  as  the  result  of  slowing  of  the  heart  and  lessened  calls  on  its 
strength  for  restoration  of  tonicity.  If,  however,  the  rate  of  the  heart  be 
again  quickened,  or  if  it  be  subjected  to  additional  strain,  as  for  example 
by  exertion  sufficient  to  induce  breathlessness,  the  pulsus  alternans  is 
invariably  reduced;  moreover,  it  will  inevitably  recur  in  the  course  of  the 
illness  whatever  means  of  treatment  are  adopted,  and  however  favorable 
the  patient's  circumstances  may  be.  Windle  states  that  these  results 
are  to  be  expected  from  the  fact  first  pointed  out  by  MacKenzie,  namely, 
that  the  combination  of  arterial  disease  and  the  pulsus  alternans  signifies 
severe  degeneration  of  the  heart  muscle;  although  this  may  be  for  a 
time  covert,  and  the  pulse  the  only  evidence  of  unsoundness  of  the  heart, 
the  condition  is  permanent  and  progressive  and  cannot  be  cured  or 
retarded  by  drugs. 

In  cases  of  rakvhir  heart  disease  of  rheinvafic  origin  with  the  pulsus 
alternans,  the  circumstances  under  which  alternation  in  the  pulse  ensues 
are  dift'erent  in  this  respect,  that  it  is  ne\er  the  first  manifestation  of  an 
.  unsound  heart,  as  it  is  in  the  aged  with  myocarditis  and  arteriosclerosis ;  it 
supervenes  only  in  patients  who  are  already  the  subjects  of  severe  heart 
failure,  and  it  signifies  not  the  condition  which  is  the  i)rimary  cause  of  the 
heart  failing,  but  a  superadded  embarrassment  to  the  circulation.   As  a 
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rule,  it  first  occurs  coincidentally  with  increase  in  dilatation,  the  onset  of 
dropsy,  or  other  conditions,  which  it  is  unable  to  meet  by  full  contrac- 
tions. If  the  work  of  the  heart  is  eased,  by  restoration  of  its  tone,  the 
disappearance  of  dropsy,  etc.,  then  the  pulsus  alternans  ceases,  and  may 
remain  absent  so  long  as  the  factor  which  was  its  immediate  cause  con- 
tinues in  abeyance. 

Wnidle  says  these  considerations  explain  why  alternation  hi  the  pulse 
is  not  usually  persistent  from  the  beginning  to  the  end  of  rheumatic 
cases,  and  perhaps  also  why  it  is  not  so  readily  reinduced  after  its 
abolition  under  (ligitalis  treatment  as  it  is  in  the  degenerative  heart 
lesions  of  the  aged.  He  has  so  far  used  digitalis  in  heart  disease  with 
jMilsus  alternans  in  over  100  cases. 

Although  the  indications  for  the  use  of  digitalis  are  now  reasonably 
clear,  the  method  of  dosage  is  the  subject  of  considerable  controversy. 
White  and  Morris''''  advise  the  Eggleston  method. 

1.  The  strength  of  the  preparation  to  be  used  is  determined  in  "cat 
units  "  and  from  this  the  dose  for  man  is  calculated.  The  a^•erage  amount 
of  tincture  administered  orally  required  to  produce  full  therapeutic 
efl'ect  (or  minor  toxic  action)  and  given  as  above  outlhied,  by  the  Eggles- 
ton method,  is  about  0.1 4()  c.c.  per  pound  of  i)atient"s  body  weight. 
(Example:  Patient  weighs  130  pounds;  this  multiplied  by  0.1 4()  equals 
IS. OS  c.c.  Since  the  infusion  is  correspondingly  weaker  in  strength,  for 
the  hifusion  gives  six  and  two-thirds  times  this  (juantity  or  120.5  c.c). 
The  amount  thus  determined  on  is  gi\en  in  four  doses  within  a  period 
of  eighteen  hours  by  the  following  formula:  The  first  dose  is  one-half 
the  total  amount  to  be  given;  the  second,  given  six  hours  later,  is  one- 
half  the  remainder;  and  the  third  and  fourth  doses,  given  at  six-hour 
intervals,  are  one-half  the  second  dose  in  amount. 

2.  The  method  of  Eggleston  is  followed  immediately,  or  after  one  or 
two  days,  by  what  may  be  called  tonic  doses  of  infusion  or  tincture,  given 
three  or  four  times  daily  over  a  period  of  days  or  even  weeks.  These 
doses  are  usually  0.()  to  1  c.c.  of  the  tincture,  and  4  to  S  c.c.  of  the  infusion. 

3.  The  thicture  or  infusion  is  given  in  these  so-called  tonic  doses 
without  the  pre\ious  administration  of  the  larger  Eggleston  doses. 

In  the  small  series  of  cases  studied  by  White  and  ]\Iorris,  they  found, 
in  general,  that  digitalis  administered  after  this  method  ])roduced,  in 
addition  to  the  moderate  slowing  of  the  jndse-ratc  due  to  vagus  effect 
on  the  sino-auricular  node,  the  following  eil'ects: 

(a)  Inversion  of  the  T-wave,_due  probably  to  some  effect  on  conduc- 
tion through  either  the  finer  ramifications  of  the  system  of  Purkinje 
fillers,  or  the  musculature  itself,  or  both.  This  effect  is  constant  in  occur- 
rence and  accomi)anies  both  the  desiralilc  and  undesirai)le  ett'ectsof 
digitalis,  increasing  in  degree  with  hicrease  in  the  amount  of  the  drug 
given  and  jiersisting  for  several  days,  often  as  much  as  two  weeks,  and 
occasionally  nearly  three  weeks,  after  withdrawal  of  the  drug.  This 
effect  is  the  first  to  ai)i)('ar  and  the  last  to  (lisai)pear. 

(b)  Delay  in  condnction  through  the  bundle  of  His.  The  desirability 
of  this  eftV^ct  \  aries  with  the  comiitions  in  the  heart.    In  anricnlar  fil)ril- 
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lation  it  is  probably  largely  responsible  for  the  l)rilliant  results  so  often 
secured  in  decompensation  with  rapid,  irregular  heart  action.  In  this 
condition  digitalis  should  be  given  boldly  and  with  confidence,  and  the 
Eggleston  method  gives  most  satisfactory  results. 

In  indi\iduals  without  auricular  fibrillation  but  with  a  presumably 
normal  conducting  tissue,  digitalis  may  be  given  by  the  Eggleston 
method  apparently  without  harm,  but  no  such  striking  improvement  is 
seen  in  cases  with  auricular  fibrillation. 

Price^*  advocates  the  following  plan.  He  begins  with  1  dram  of  the 
tincture  per  diem,  or  in  urgent  cases  even  1^  to  2  drams  per  diem,  and 
continues  until  there  is  nausea  and  vomiting,  diarrhea,  headache,  and 
unduly  slow  pulse-rate,  or  what  is  called  "coupling  of  the  beats. "  The 
drug  should  then  be  stopped  until  these  symptoms  have  passed  away, 
which  is  generally  in  a  few  days.  In  the  great  majority  of  cases  the 
patient  relapses,  and  the  indication  then  is  to  find  out  what  dose  suits 
him  best — that  is,  sufficient  to  control  the  action  of  the  heart,  without  at 
the  same  time  giving  rise  to  any  toxic  symptoms;  this  may  require  weeks 
or  even  months  of  careful  observation.  Price  generally  begins  with  half 
the  original  dose,  and  this  can  be  increased  or  diminished  according  as 
the  rate  of  the  heart  increases  or  diminishes.  In  this  connection  help 
may  frequently  be  obtained  from  the  patient  himself  who  is  often  able 
to  say  what  dose  suits  him  best;  in  other  words,  the  patient's  own 
sensations  are  often  a  good  guide,  and  should  be  taken  into  account,  as 
well  as  the  pulse-rate. 

The  dosage  necessary  in  individual  cases  may  exhibit  a  wide  variation; 
it  may  be  as  small  as  1  dram  of  the  tincture  a  week,  or  as  large  as  45 
minims  or  more  per  diem .  Having  found  the  tonic  dose  for  the  particular 
indi^•idual,  it  will  be  found  necessary,  in  the  majority  of  cases,  to  continue 
the  drug  for  the  remainder  of  the  patient's  life.  Variation  of  the  dose 
may  be  needed,  however,  from  time  to  time.  Price  believes  that  the 
cumulative  effect  of  digitalis  is  not  nearly  so  important  as  has  been 
taught;  at  the  same  time  the  pulse-rate  should  be  watched.  "  Coupling 
of  the  beats"  is  a  danger  signal,  and  calls  for  stopping  the  drug  for  a  few 
days  or  diminishing  the  dose. 

Hatcher''^  states  that  in  all  cases  requiring  digitalis  therapy,  digitalis 
itself  in  the  form  of  the  powder,  the  tincture,  fluidextract,  extract  or 
infusion  may  be  used  orally  with  the  sole  exception  of  those  relati\ely 
rare  cases  in  which  immediate  relief  is  imperative,  and  which  require 
intravenous  or  intramuscular  administration.  In  such  cases  the  typical 
digitalis  action  can  be  induced  immediately  b>-  the  intramuscular  or 
intravenous  injection  of  .strophanthin  or  crystalline  ouabain  (so-called 
crystalline  strophanthin,  not  true  crystalline  Kombe  strophanthin,  which 
is  not  commercially  available). 

Hatcher  emi)hasized  the  fact  that  there  is  a  difference  between  an 
hnmediate  action  and  immediate  effect.  He  states  that  it  has  long  been 
taught,  without  a  particle  of  n>al  evidence,  that  the  action  of  digitalis 
cannot  be  induced  promptly.    The  whole  range  of  digitalis  action  uj)  to 
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the  maximum,  that  is,  cardiac  stoppage,  can  be  induced  \\ithin  five  to 
fifteen  seconds  by  the  intravenous  injection  of  digitahs  tincture,  deprived 
of  its  digitoxin.  This  simple  experiment,  he  states,  disposes  forever  of 
the  mischievous  claim  that  digitalis  action  is  slow.  The  effect  of  thera- 
peutic doses  is  gradnuUii  induced ;  the  action  is  immediate.  He  illustrates 
this  by  stathig  that  a  bullet  fired  through  the  heart  act>i  instantaneously; 
the  efi'ect  is  a  fatal  hemorrhage,  the  rapiditx  of  which  dejjends  largely  on 
the  size  of  the  wound. 

With  suitable  doses.  Hatcher  believes  that  digitalis  exerts  its  action  in 
much  less  time  than  was  formerly  believed  to  be  possible. 

Although  nuich  has  been  done  to  dispel  the  once  currently-  held  belief 
that  digitalis  raises  the  hlood-pressure,  there  still  remains  the  suspicion 
in  the  minds  of  some  that  the  drug  should  be  avoided  in  the  presence  of 
high  ])ressiires.  In  a  series  of  cases  studied  by  Eggleston*^''  he  noted  the 
following  efi'ects:  (1)  Among  the  grou])  with  approximately  normal 
systolic  pressures,  none  showed  a  change  in  the  systolic  pressure  amount- 
ing to  10  mm.  of  mercury;  5  cases  showed  a  fall  of  10  mm.  of  mercury, 
or  over,  in  the  diastolic,  none  a  rise  and  3  no  significant  change;  5  showed 
a  rise  of  10  mm.  or  over  in  ]ndse-pressure,  none  a  fall  and  3  no  change. 
All  of  the  cases  responded  to  digitalis  with  an  increase  in  the  pulse-pres- 
sure, and  I  with  no  change,  showed  marked  clinical  improvement;  while 
of  the  remaining  2  cases  with  no  significant  change  in  pulse-pressure,  one 
j)atient  was  moderately,  the  other  slightly,  benefited  by  treatment. 

2.  Among  the  high-pressure  group  the  systolic  pressure  rose  10  mm. 
or  over  in  2  cases,  fell  10  mm.,  or  over  in  1,  and  showed  no  change  in  3; 
3)  cases  showed  a  fall  of  10  nun.,  or  more,  in  diastolic,  and  3  no  change; 
4  showed  a  rise  of  10  nun.,  or  over,  in  pulse-pressure,  and  1  each,  a  fall 
and  no  significant  change.  Three  of  the  4  cases  showing  increased  ])ulse- 
pressure  also  showed  marked  clinical  improvement;  in  the  fourth  this 
was  slight.  The  1  case  with  no  change  in  pulse-pressure  showed  moderate 
improvement,  and  the  only  case  in  either  series  in  which  the  pulse-pres- 
sure fell  by  10  nun.  or  more  showed  no  improvements.  The  last  patient 
grew  ])rogressivcly  worse  and  died  about  one  week  later. 

In  all  of  the  first  grou])  of  cases  the  increase  in  i)idse-i)ressure  was 
chiefly  due  to  a  fall  in  the  diastolic,  though  rises  of  from  '.^  to  9  mm. 
occurred  in  the  systolic  in  4  of  the  5  cases.  Fall  in  diastolic  pressure  also 
chiefly  accounted  for  the  increased  ])ulse  ])ressure  in  3  of  the  4  cases  in 
the  second  group,  the  other  having  been  due  wholly  to  a  rise  in  the 
systolic.  ' 

Taking  all  of  the  cases  together,  Eggleston  l)elieves  that  the  admhiis- 
tration  of  large  doses  of  digitalis  or  (lif/ifoxiii  has\ery  little  tendency  to 
elevate  the  systolic  pressure,  this  haA'ing  been  increased  by  11  mm.  of 
mercury  in  one  and  lo  mm.  in  a  second  case.  In  only  1  case  was  the 
systolic  pressure  materiall\'  reduced,  namely,  by  23  mm.  of  mercury.  On 
the  other  hand,  the  diastolic  pressure  was  significantly  lowered  in  7, 
or  oO  ])er  cent.,  of  the  cases,  while  it  was  never  significantly  raised.  He 
believes,  therefore,  that  digitalis  and  digitoxin  have  very  little  influence 
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on  the  systolic  pressure  in  either  direction,  that  they  tend  to  produce  a 
significant  reduction  in  the  diastoHc,  and  more  (k^cidedly  to  prockice  a 
material  increase  in  the  pulse-i)ressure.  The  following  question  is  raised 
by  Eggleston.  To  what,  then,  are  the  changes  in  the  systolic,  diastolic 
and  pulse-pressures  in  man  due?  He  believes  that  it  is  not  possible,  in 
the  present  state  of  our  knowledge,  to  answer  this  question  categorically, 
but  the  following  suggestion  ma>'  be  offered.  It  has  been  proved  that  all 
of  the  digitalis  bodies  are  capable  of  increasing  the  systolic  output  of  the 
heart,  and  Stewart  and  Scott  ha^■e  been  able  to  demonstrate  that  digi- 
talis increases  the  blood  flow  through  the  arm  in  man.  Eggleston  believes 
that  it  may  be  suggested,  therefore,  that: 

1.  Digitalis,  by  improving  the  circulation,  leads  to  improved  pulmon- 
ary ventilation  with  the  relief  of  cyanosis  and  the  abolition  of  the  vaso- 
constrictor effect  of  carbon  dioxide  on  the  center. 

2.  The  improved  circulation  results  in  the  more  normal  functioning 
of  the  various  organs  and  tissues  of  the  body,  and  tends  to  restore  to 
normal  the  several  mechanisms  by  which  the  circulation  is  maintained 
at  its  most  efficient  level. 

.On  this  hypothesis  we  should  expect  to  find  that  the  net  changes  in 
the  systolic,  diastolic  and  pulse-pressures  would  differ  in  different  cases  in 
order  best  to  meet  the  conditions  prevailing.  This  is  precisely  what  is 
shown  to  occur  in  all  of  his  observations,  and  explains  the  apparent  diver- 
gence in  the  results  of  difterent  observers.  The  observation  that  the 
pulse-pressure  is  increased  in  the  majority  of  cases  in  which  there  is 
material  clinical  improvement  as  a  result  of  the  use  of  digitalis  is  also  in 
harmony  with  this  hypothesis,  since  the  pulse-pressure  is,  to  a  certain 
extent,  a  measure  of  the  efficiency  of  the  circulation  through  the  periphery. 

Hatcher"  also  ridicules  the  idea  that  digitalis  is  dangerous  in  the 
presence  of  high  pressure.  This  fallacy,  he  states,  is  one  that  dies  hard 
and  constitutes  the  greatest  stumbling  block  in  the  way  of  the  use  of 
digitalis,  next  to  that  of  regulation  of  dosage.  Every  one  of  the  digitalis 
bodies  acts  on  the  vessels  when  enormous  doses  are  passed  directly  into 
them,  but  this  action  is  never  induced  by  therapeutic  doses.  The  con- 
trary belief  rests  on  the  observation  of  the  effects  of  massive  doses  in 
animal  experimentation,  and  is  not  supported  by  any  careful  clinical 
observations  or  experiments  with  therapeutic  doses. 

In  an  experimental  research  on  the  eftect  of  digitalin  on  the  blood- 
pressure  of  animals,  Hernando*^^  found  that  the  drug  had  little,  if  any, 
influence  on  the  blood-pressure.  His  experience  in  human  beings  prac- 
tically confirmed  these  findings:  as  a  rule,  the  increase  is  insignificant 
and  there  even  may  be  a  drop  in  the  pressure. 

While  it  seems  clear  that  all  the  evidence  points  to  the  fact  that 
digitalis,  as  ordinarih*  used,  has  no  eft'ect  on  raising  the  pressure,  there  is 
one  condition  in  which  its  use  is  possibly  attended  with  danger,  namely, 
aneurysm  of  the  arch  of  the  aorta.  Some  years  ago.  Hare  directed 
attention  to  this  point,  emphasizing  the  fact  that  while  digitalis  prob- 
ably had  no  effect  in  raising  the  pressure,  it  might  increase  the  liability 
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to  rui)ture  of  the  aneurysmal  sac  by  reason  of  the  increased  force  with 
which  the  blood  was  thrown  into  the  aorta.  If,  therefore,  the  first  por- 
tion of  that  vessel  is  diseased  or  already  distended,  it  is  conceivable 
that  increasing  the  systolic  force  of  the  heart  might  bring  about  a  patho- 
logical distention  of  a  diseased  aorta  and  increase  or  rupture  a  distention 
if  already  present. 

Treatment  of  Delirium  Tremens.  Following  is  the  routine  treat- 
ment for  delirium  tremens  employed  by  Hoppe'^^  in  the  Cincinnati 
General  Hospital.  Catharsis  is  used  as  a  routine  measure,  calomel, 
followed  by  a  rather  large  dose  of  epsom  salts.  Tincture  of  digitalis  and 
tincture  mix  vomica,  10  drops  of  each,  are  given  by  mouth  every  three 
hours.  In  the  active  state  of  delirium,  strychinine  and  digitalin  are  gi^'en 
hypodermically.  Hoppe  says  that  this  stimulation  is  the  most  essential 
part  of  the  treatment. 

Emetine.  For  the  past  few  years  the  number  of  articles  dealing  with 
emetine  has  been  large.  The  past  year  is  no  exception.  Although  the 
use  of  this  drug  has  been  recommended  in  a  variety  of  conditions,  most 
of  the  articles  have  to  do  with  its  employment  in  the  treatment  of  amebic 
(lyseniery  (entameba  histolytica).  The  principal  difficulty  at  present  is 
the  toxicity  of  the  drug.  Waddell,  Banks,  Watson  and  King"  have 
])ubUshed  tables  showing  the  curative  properties  which  the  drug  cer- 
tainly possesses  but  conclude  that  until  its  preparation  has  been  im- 
proved, and  its  intensely  irritating  properties  abated  or  removed,  a 
just  estimation  of  its  value  hi  chronic  dysentery  cannot  be  made. 

In  rei)orting  on  the  use  of  emetine  in  59  cases  of  entameba  histo- 
lytica, Salvage^^  summarizes  his  conclusions  as  follows: 

1.  Emetine  hydrochloride  injections  were  given  to  1*.)  cases  of  E. 
hystolytica  infection — lO  cyst  carriers  and  3  acute  cases.  Fifty  per 
cent,  of  the  former  were  cured,  and  33  per  cent,  of  the  latter. 

2.  Emetine  injections  in  conjunction  with  (a)  ])Owdered  ipecac,  and 
ih)  half-grain  emetine  orally,  were  given  to  7  and  4  patients  respec- 
tively, with  very  good  results.  Six  of  the  former  were  cured,  and  all  the 
latter. 

W.  Emetine-l)ismutli  iodide  was  gi\eii  to  3:5  cases — 17  cyst  carriers, 
and  1()  acute  cases;  S2.4  per  cent,  of  the  cyst  carriers  were  cured,  and 
50  per  cent,  of  the  acute  cases.  The  results  in  the  cyst  carrier  cases 
corroborate  those  obtained  in  England. 

4.  Emetine,  1-grain  injections,  along  with  enu'tiue-bisnnith  iodide,  1 
to  2  grains  daily,  were  given  to  (a)  2  cyst  carriers,  unciired  by  emetuie- 
})ismuth  iodide— one  was  cured;  the  other  relapsed;  (6)  b  acute  cases 
uncured  i)\  the  double  iodide  alone — only  1  was  cured,  and  the  other  5 
relapsed;  and  {(■)  2  acute  cases  not  previously  given  ("mctine-l)isniuth 
iodide — one  was  cured,  the  other  relapsed. 

o.  Patients  who  lia\c  not  previously  had  emetuie  injections  ai)i)ear 
to  be  cured  with  the  double  iodide,  whether  they  are  (\vst  carriers  or 
acute;  SS.9  jht  cent,  of  such  cases  were  cured. 
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().  Kmetiiie-bisiimth  iodide  causes  the  infection  to  disappear  more 
quickly  from  tlie  stools  than  does  emetine  hydrochloride,  and  appears 
to  prolong  the  negative  period  before  a  relapse,  and,  consequently,  a 
longer  period  of  control  seems  necessary. 

7.  Acute  cases  were  negati\-e  on  the  average  for  twenty-one  days 
before  relapsing  after  treatment  with  emetine-bismuth  iodide. 

8.  Emetine-bismuth  iodide  has  practically  no  eflect  on  intestinal 
protozoal  infections  other  than  P>.  histolytica. 

In  commenting  on  the  effect  of  emethie  in  the  treatment  of  "carriers," 
MacAdam^2  confirms  the  opinion  of  others  that  hypodermic  courses  of 
emetine  are  not  sufficient  to  rid  these  cases  of  their  infection.  In  the 
cases  analyzed  by  him,  it  is  to  be  admitted  that  in  many  instances  eme- 
tine appears  to  have  been  administered  in  a  somewhat  casual  fashion, 
frequently  in  a  4- to  (i-grain  course  at  a  time,  and  very  few  of  the  cases 
appear  to  have  had  a  continuous  course  of  12  grains  given  1  grain 
daily  for  twelve  consecutive  days.  Still  a  certain  number  of  the  men 
had  a  10- to  12-grain  course  of  emetine  hypodermically,  20  grains  in  some 
instances,  without  definitely  curing  the  infection,  although  immediately 
alleviating  the  dysenteric  symptoms. 

In  addition  to  its  use  for  intestinal  infection  with  the  entameba,  good 
results  have  been  reported  from  the  use  of  the  drug  in  cases  in  which 
the  infection  has  become  localized  in  the  liver.  Brocq  and  Auge'^^  have 
reported  3  cases  of  amebic  suppuration  in  the  liver  cured  with  emetine 
alone.  One  of  the  cases  reported  had  acute  hepatitis,  the  general  con- 
dition being  so  grave  that  no  operation  could  be  attempted.  The  use 
of  emetine  was  followed  by  improvement  within  three  days.  Two  doses 
of  0.02  gm.  of  emetine  hydrochloride  were  injected  dail\'  for  three  days, 
then  0.04  gm.  the  fourth  and  fifth  days,  then  0.02  gm.  gradually  reduc- 
ing the  dose.  The  total  given  was  0.44  gm.  in  twelve  days.  In  this  case 
the  infection  was  of  eight  years'  duration.  In  the  second  case  an  explora- 
tory operation  revealed  a  large  abscess  of  the  liver  in  which  no  attempt 
was  made  to  evacuate  it.  Emetine  was  given  to  the  amount  of  0.23  gm. 
in  the  first  twelve  days  and  the  same  amount  in  a  second  series  of  injec- 
tions after  a  week's  suspension.  The  third  case  illustrated  the  fact 
that  the  treatment  must  be  ])rolonged  enough  or  repeated  sufficiently 
often  to  insure  against  a  return  of  the  symptoms. 

In  an  experimental  study  with  emetine,  Dale  and  DobelF-*  reached 
the  following  conclusions: 

1.  Two  strains  of  entameba  histolytica  were  established  in  kittens: 
One  from  vegetative  ameba  injected  per  anus,  was  transmitted  through 
43  passages;  the  other,  from  cysts  injected  into  the  stomach,  through 
six  passages.  In  neither  case  did  the.  strains  alter  perceptibly  in  char- 
acter with  successive  passages. 

2.  Various  alkaloids  and  other  substances,  including  the  natural 
alkaloids  of  ipecacuanha  and  artificial  derixatives  therefrom,  were 
tested  on  the  amebw  in  vitro.   Emethie  and  the  other  alkaloids  of  ii)ecac- 
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uanha  exhibited  no  characteristically  high  toxicity  for  the  amebse, 
as  compared  with  that  of  some  other  alkaloids.  Certain  samples  of 
entameba  histolytica  from  the  kittens  survived  the  action  of  1  in  1000 
and  even  1  in  100  emetine,  for  periods  up  to  one  hour.  Amebw  which 
survived  treatment  by  1  in  1000  emetine  were  found  to  be  still  capable 
of  infecting  kittens. 

'.].  Experimental  dysentery  in  kittens  was  refractory  to  all  kinds  of 
treatment.  Neither  the  ipecacuanha  alkaloids,  nor  other  substances 
having  a  powerful  action  on  the  ameb?e  in  ritro,  could  cure  the  infec- 
tion or  definitely  modify  its^course. 

4.  Methyl-psychotrine,  a  natural  alkaloid  from  ipecacuanha  which 
is  more  toxic  for  entameba  histol\tica,  when  tested  in  riiro,  and  much 
less  toxic  for  mammals  than  emetine,  has  been  tested  clinicall\-  on  cases 
of  amebic  infection  in  man.  It  a])])eared  to  be  entirely  devoid  of  thera- 
peutic action,  though  given  in  relatively  very  large  doses. 

On  the  basis  of  these  results,  it  seems  clear  to  them  that  there  is 
some  other  factor  in  the  cure  of  dysentery  by  emetine  than  the  alkaloid 
and  the  ameba;  and  that  factor  nuist  l)e  supplied  by  the  host.  The 
participation  of  the  host  in  the  process  is  believed  to  be  further  evidenced 
by  their  observation  that  emetine  has  no  appreciable  effect  on  the  course 
of  amebic  dysentery  in  the  cat,  while  it  cures  the  diseast>  in  man,  even 
when  the  same  strain  of  ameba  is  present  hi  the  two  hosts.  It  should 
be  remembered  that  the  entameba  histolytica  is  an  obligate  jmrasite 
which,  unlike  some  other  amebas  that  surive  hi  the  contents  of  the 
bowel,  (;an  live  and  multiply  only  by  uivading  the  tissues  of  the  host. 
Perhaps,  therefore,  the  effective  drugs  act  by  promoting  some  natural 
defensive  reaction  to  invasion.  In  any  event  the  theory  of  the  mode 
of  action  of  emetin(^  in  amebic  dysentery  needs  reconsideration;  and  on 
its  correct  formulation  rest  in  no  small  measure  the  possibility  of  select- 
ing other  suitable  amebacides."'' 

In  order  to  overcome  certain  difficulties  of  the  emetine  treatment, 
the  use  of  cmefine-bi.vinifh  iodide  was  intnxhiced  several  years  ago.  In 
the  rejxirt  of  104  (;ases  treated  by  Lillie  and  Shepheard"''  the  patients 
were  kept  in  a  special  ward  set  ai)art  for  the  ])urpose  and  the  treatment 
was  kept  as  uniform  as  i)ossible.  The  keratin-coated  tablets  and  salol- 
coated  pills  were  gi^•en  in  doses  of  3  grains  per  day  for  twehe  consecutive 
days  without  any  additional  treatment.  The  tablets  and  pills  were 
given  entire  as  a  full  dose  (hiring  breakfast.  A  i)atient  was  considered 
to  be  cured  when  at  least  six  or  seven  negative  tests  were  olitained  over 
a  period  of  not  less  than  seven  weeks  from  the  termination  of  the  course 
of  treatment.  Lillie  and  Shepheard  believe  the  following  conchisions 
are  jnstilied: 

1.  {a)  That  "carriers"  of  E.  histolytica  who  had  not  had  any  injec- 
tions of  emetine  hydrochloride  were  cured  to  the  extent  of  78  per  cent, 
by  two  courses  of  salol-coated  emetine-bismuth  iodide  pills,  {h)  In 
the  case  of  men  who  had  had  emetine  injections,  72.8  per  cent,  were 
cured  by  two  courses  of  the  salol-coated  pills,     {c)  In  the  case  of  men 
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who  had  not  had  emetine  injections,  70  per  cent,  were  cured  by  two 
courses  of  the  keratin-coated  tablets,  (d)  In  the  case  of  men  who  had 
had  emetine  injections,  45.4  per  cent,  were  cure<l  by  two  courses  of  the 
keratin-coated  tablets. 

The  difference  between  the  ])ercentages  in  (a)  and  (6)  are  within  the 
range  of  experimental  error  and  need  not  be  considered.  But  in  (c) 
and  {(I)  the  difference  is  too  great  to  be  ignored.  This  difference  may  be 
due  to  variation  in  the  quality  of  the  keratin-coated  tablets,  but  such  a 
defect  would  l)e  common  to  both  cases  which  had  received  injections  of 
emetine  and  those  which  had  not.  It  is  generally  admitted  that  certain 
"carriers"  of  E.  histolytica  are  not  cured  by  emetine  in  any  form,  and 
it  may  be,  as  Dobell  suggests,  that  these  cases  become  segregated  in 
(d).  It  seems  possible  that  the  difference  in  the  two  percentages  may 
be  due  to  the  injections  of  emetine  rendering  the  "carriers"  less  liable 
to  be  cured  by  emetine-bismuth  iodide. 

2.  There  is  no  evidence  that  the  length  of  time  between  the  dates  of 
onset  of  dysentery  symptoms  and  the  treatment  has  any  effect  upon 
the  chances  of  cure  by  emetine-bismuth  iodide. 

3.  There  is  no  ground  for  the  belief  that  the  vomiting  diminishes  the 
chance  of  cure  by  this  treatment.  There  is  nearly  as  much  vomiting 
among  the  cases  which  are  cured  as  among  those  which  relapse. 

4.  The  age  of  the  patient  has  no  effect  upon  the  chance  of  cure  of 
the  drug.  But  there  is  evidence  to  show  that  men  over  forty  years  of 
age  vomit  less  while  undergoing  treatment. 

5.  The  salol-coated  pills  are  a  distinct  impro^^ement  upon  the  keratin- 
coated  tablets  from  a  curative  point  of  view.  They  also  cause  less 
vomiting  and  loss  of  weight. 

Lambert"  belie^'es  that  the  emetine-bismuth  iodide  combination  is 
of  considerable  potency'  in  the  treatment  of  amebic  dysentery,  par- 
ticularly when  the  ameba^  are  becoming  resistant.  Given  in  full  form, 
and  in  doses  not  exceeding  2  grains,  the  emetic  effects  appear  to  be 
slight.  It  can  also  be  used  to  advantage  in  conjunction  with  emetine 
hydrochloride  hypodermically  in  acute  amebic  dysentery.  In  these 
cases  convalescence  seems  to  be  established  earlier  and  the  patients  are 
less  likely  to  become  carriers.  Lambert  does  not  believe  that  the  com- 
bination can  be  looked  upon  as  a  substitute  for  emetine  hydrochloride 
in  the  acute  cases,  but,  in  carriers  and  in  convalescents  harboring  cysts, 
emetine-bismuth  iodide  should  prove  superior  to  emetine.  As  a  public 
health  measure,  he  advocates  the  use  of  this  combination  in  all  cases 
of  amebic  dysentery  during  convalescence. 

Leboeuf^  also  reports  fa\'orable  results  from  the  use  of  emetine-bis- 
muth iodide. 

In  addition  to  its  use  as  a  specific  in  cases  of  amebiasis,  emetine  has 
been  recommended  in  a  number  of  other  conditions  having  no  relation 
whatever  to  this  infection.  As  a  rule  its  use  is  only  tentative  in  such 
cases  and  in  hardly  a  single  instance  has  it  proved  of  value.    Lewisohn" 
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reports  on  the  action  of  emetine  in  the  treatment  of  mnlignant  tumors. 
He  conchides  that: 

1.  Injection  of  emetine  into  carcinoma  and  sarcoma  may  canse  a 
complete  macroscopic  disappearance  of  most  of  the  tnmors.  This  dis- 
appearance is  not  due  to  a  specific  action  of  emetine  on  the  tumor  cells. 
The  action  of  the  druj?  is  purely  caustic,  similar,  though  in  less  degree, 
to  the  action  of  phenol  (carbolic  acid),  zinc  chloride,  etc. 

2.  Repeated  intravenous  injections  of  emetine  do  not  affect  the 
growth  of  carcinomas  and  sarcomas.  This  proves  conclusively  that 
emetine  has  no  specific  effect  on  the  growth  of  malignant  tumors. 

3.  These  observations  do  not  strengthen  the  amebic  theory  of  malig- 
nant tumors. 

Van  Hoosen^'^  has  also  employed  emetine  in  the  treatment  of  car- 
cinoma.  The  drug  was  injected  directly  into  the  growth  (inoperable). 
The  use  of  small  doses — h  grain  and  1  grain — has  been  discontinued 
and  at  present  she  gives  4  to  8  grains  daily  in  2-grain  doses.  She  claims 
that  8  grains  in  2-grain  doses  every  two  hours  for  four  hours  does  not 
produce  any  uncomfortable  or  dangerous  symptoms  in  carcinomatous 
patients.  The  hardening  noticed  in  the  tissues  seems  to  be  due  to  a 
fibrosis  set  up  by  the  selective  action  of  the  emetine  on  the  carcinomatous 
tissue.  Inasmuch  as  all  who  have  employed  this  drug  in  the  treatment 
of  dysentery  warn  against  its  toxic  effects,  the  large  doses  advised  by 
Van  Hoosen  do  not  seem  to  be  free  from  danger. 

Diamantis^'  reports  striking  results  from  the  use  of  emetine  in  the 
treatment  of  bilharzia  hematuria.  lie  administered  the  emetine  intra- 
venously. He  gave  the  drug  at  two-  or  three-da>'  intervals,  commencing 
with  0.02  c.c.  and  increasing  rapidly  to  0.10  which  dose  he  never  ex- 
ceeded. From  fifteen  to  twenty  injections  were  generally  sufficient. 
He  found  that  vomiting  and  nausea  are  rare,  but  di/./iness  is  constant, 
and  there  is  always  more  or  less  pronounced  asthenia. 

One  of  the  drawbacks  to  the  use  of  emetine  is  its  toxic  effects,  espe- 
cially when  given  repeatedly  in  small  dos(^s.  This  is  not  sufficiently 
appreciated  by  physicians  who  are  administering  the  drug  in  a  variety 
of  conditions  and  with  the  belief  that  the  drug  is  free  from  danger. 
Attention  has  been  called,  in  previous  issues  of  Pkogrkssive  Medicine, 
to  the  fact  that  emetine  itself  is  frequently  a  cause  of  diarrhea.  It  is 
important  to  bear  this  in  mind  when  employing  the  drug  in  the  treat- 
ment of  amebic  dysentery  as  the  diarrhea  may  be  looked  upon  as  due 
to  the  ameb'c  infection.  Tnder  such  circumstances  the  emetine  should 
be  withdrawn  instead  of  being  pushed. 

Whitmore'^'  also  emphasizes  the  toxicity  of  the  drug  and  its  tendency 
to  produce  diarrhea.  In  tn>ating  a  case  with  emetine  a  diarrhea  may 
develop  and  the  emetine  is  puslied  as  it  is  thought  the  dysentery  has 
returned.  Instead  of  that,  the  man  is  poisoned  from  the  emetine  and 
will  die  if  the  use  of  the  emetine  is  persisted  in.  Whitmore  states  that 
what  is  preferred  now  is  to  give  a  man  not  over  10  grains  of  emetine 
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in  one  course  and  then  stop  it.  Ordinarily,  tlie  dxsentery  will  have 
stopped;  but  even  if  the  dysentery  has  not  st()pi)ed  it  is  necessary  to 
stop  the  emetine.  Ipecac  can  be  given  in  some  other  form,  and  the  man 
is  given  a  rest  from  the  emetine  for  a  month.  Then  another  course  of 
emetine  may  be  given.  If  a  patient  receives  25  or  30  grains  of  emetine 
in  one  course,  Whltmore  believes  there  is  a  serious  danger  of  ])roducing 
serious  symptoms  of  poisoning  or  even  death.  In  addition  to  diarrhea 
Whitmore  states  that  emetine  poisoning  may  manifest  itself  by  edema 
of  the  face  and  limbs;  weakness  in  the  muscles  in  the  back  of  the  neck — 
the  patient  cannot  hold  his  head  up,  but  lets  it  drop  forward;  pain  in 
the  back  of  the  neck;  weakness  and  pain  in  the  muscles  of  the  legs; 
feeble  heart  sounds  and  dyspnea. 

De  la  Paza  and  Montenegro/^  as  the  result  of  the  experimental  use 
of  emetine  hydrochloride  in  dogs,  found  that  the  drug  gives  rise  to  con- 
gestion and  slight  jmrenchymatous  degeneration  of  the  kidneys. 

John  ]M.  Robinson*^  has  reported  some  interesting  observations  on 
the  toxic  action  of  emetine  on  the  eye.  In  ordering  a  2  per  cent,  solu- 
tion of  homatropine  hydrobromide  the  druggist  by  mistake  furnished  a 
solution  of  emetine.  The  action  of  the  emetine  on  the  eye  was  that  of 
a  severe  irritant.  It  produced  an  irritathig  sensation  not  imlike  a  foreign 
body  and  an  intense  "scratchy"  feeling,  the  latter  occurring  at  intervals 
of  five  or  ten  minutes.  At  the  times  the  "scratchy"  feeling  occurs 
there  is  spurting  of  tears,  between  the  spasmodically  closed  lids,  or  down 
the  nostrils, — virtually,  an  ocular  tenesmus. 

Ethylhydrocuprein  (Optochin).  In  a  second  study  of  the  effect  of  ethyl- 
hydrocuprein  (optochin)  in  the  treatment  of  pneumonia,  Moore  and 
Chesney*^^  state  that  a  further  experience  with  75  cases  failed  to  show 
any  favorable  influence.  Their  reasons  for  belie^■ing  the  drug  to  be 
useless  in  the  treatment  of  pneumonia  are  as  follows:  It  is  impossible 
to  administer  a  sufficient  amount  of  the  drug  to  produce  an  effective 
concentration  in  the  blood  stream  without,  at  the  same  time,  exposing 
the  ])atient  to  the  danger  of  toxic  action.  The  rate  of  the  pneumococcidal 
action  of  ethylhydrocuprein  is  too  slow  in  the  concentrations  which  may 
be  attained  in  the  blood  stream  of  the  patient  with  any  degree  of  safety ; 
pneumococci,  therefore,  may  gain  access  to  the  circulating  blood  at  a 
greater  rate  than  they  are  destroyed  therein,  even  though  the  serum 
show  pneiunococcidal  action.  In  the  concentrations  which  are  safely 
attained  in  the  body  fluids,  the  drug  probably  penetrates  but  poorly 
into  the  alveolar  exudate. 

The  routine  use  of  ethylhydrocuprein  in  the  treatment  of  acute  lobar 
pneumonia  cannot  be  recommended.  An  additional  reason  should  be 
emphasized,  namely,  the  danger  of  amblyopia.  Among  the  75  ])atients 
treated  by  Moore  and  Chesney ,  there  were  9  who  sho^^■ed  some  degree  of 
amblyopia.  This  was  mild  in  3,  and  moderately  severe  in  (i.  In  those 
who  recovered  from  the  pneumonia,  the  eye  symptoms  disappeared 
completely  after  the  withdrawal  of  the  drug. 
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Wallgren^^  has  used  optochin  in  9  cases  of  pneumonia  with  disappoint- 
ing results.  Three  of  his  patients  died.  In  a  study  of  the  Uterature  he 
found  that  among  a  total  of  2(j8  cases  hi  which  the  ethylhydrocuprein 
was  given  in  the  first  three  days  there  was  a  mortahty  of  8  per  cent., 
and  amblyopia  in  7  per  cent.  In  another  series  the  drug  was  not  given 
until  after  the  third  day.  In  this  group  the  mortality  was  19  per  cent, 
and  amblyopia  occurred  in  4  per  cent. 

Eucalyptol.  Barker  and  Roundtree^'  call  attention  to  the  fact  that 
vtyrUA  (a  preparation  closely  allied  to  eucalyptol)  is  used,  at  times,  in 
the  treatment  of  putrid  hronchitis,  and  that  symptoms  of  poisoning 
from  the  use  of  these  preparations  have  occurred.  Myrtol  and  eucalyptol 
are  both  derivatives  of  myrtaceous  plants.  Symptoms  of  poisoning  have 
followed  both  overdoses  and  small  doses  of  eucalyptol.  It  is  possible 
that  certain  individuals  are  unduly  sensitive  to  the  drug.  Two  different 
syndromes  have  been  noted:  (1)  Nervous  system  involvement  with 
collapse;  (2)  dermatitis.  In  the  nervous  type  the  patient  becomes 
seriously  ill  shortly  after  the  drug  is  administered.  Vomiting,  diarrhea 
and  coma  may  follow.  Vomiting  must  be  reduced  to  pre\ent  further 
abs()ri)ti()n  of  the  drug.  Skin  lesions  are  often  associated  with  the 
nervous  lesions.  In  several  instances  death  has  occurred.  Eucalyptol 
was  for  a  time  extensively  employed  in  the  preparation  of  dichloramin-T, 
but  is  no  longer  so  used. 

Heliotherapy.  As  the  result  of  a  lunited  experience  with  the  use  of 
heliotherapy  in  surgical  tuherculosis,  Freiberg^^  concludes  that  exposure 
to  the  sun's  rays  resulted  in  speedy  improvement,  which  can  fairly  be 
attributed  to  this  agency.  This  seemed  to  be  corroborated  by  the 
retrogression  which  ensued  on  having  to  abandon  the  systematic  use  of 
the  sunlight.  The  patient  should,  therefore,  continue  the  treatment 
during  the  winter  in  his  own  environment.  Freiberg's  experience,  even 
in  the  vicinity  of  large  cities  at  low  altitudes,  seems  to  indicate  that  the 
method  is  of  value  in  spite  of  the  contention  of  Rollier  that  the  potency 
of  the  ultraviolet  rays  is  greatly  diminished  by  the  stratum  of  moist  and 
unclean  air  through  which  the\'  must  pass. 

As  a  result  of  his  experience  with  heliotlierai)y  in  the  treatment  of 
various  forms  of  tuberculosis,  Mayer^'J  concludes  that  we  can  safely 
assert  that  light  therapy  is  a  valuable  adjuvant  but  must  be  used 
together  with  the  usual  routine  treatment.  In  bone  and  joint  tuber- 
qulosis,  results  have  l)een  most  remarkable,  with  the  closure  of  sinuses 
and  both  the  healing  of  joint  lesions  and  the  reestablisluuent  of  function. 
Almost  equal  success  has  been  niet  with  in  tuberrul(»us  disease  of  the 
skin,  mouth,  glands,  i)leura  and  peritoneum.  Occasional  disappearance 
of  (U'finite  and  niark(>d  disease  of  the  ocidar  and  genito-urinary  apparatus 
has  oecurred.  In  liirMigeal  cases,  some  few  favorabl(>  results  were  ob- 
tained, especially  by  the  direct  application  of  light  to  the  focus.    Fhially 
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in  pulmonary  tuberculosis,  in  a  very  few  selected  instances,  definite 
favorable  results  were  obtained  that  had  to  be  considered  as  due  to 
this  therapeutic  aid  and  which  no  other  means  of  treatment  alone  was 
able  to  offer. 

The  use  of  artificial  heliotherajjy  in  the  treatment  of  lupus  and  sur- 
gical tuberculosis  is  reported  by  Reyn  and  Ernst-^f*  They  emj^loyed 
electric  light  baths  in  the  form  of  the  carbon  arc  light.  The\'  state 
that  their  results  were  quite  as  good  as  those  obtained  by  heliothera])y 
in  favored  climatic  resorts.  The  aim  with  the  general  bath  is  to  have 
the  body  absorb  as  much  of  the  chemical  rays  as  possible.  The  expo- 
sures are  for  one-quarter  to  half  an  hour  at  first,  gra(hially  lengthening 
them,  in  the  course  of  a  week  or  two,  to  two  and  a  half  hours.  This 
was  the  extreme  limit.  In  the  case  of  lupus,  the  course  lasted  from  four 
to  eight  months.  Many  of  the  cases  were  old  and  rebellious.  In  the 
tuberculous  cases  the  best  results  were  obtained  with  osteitis  and 
arthritis;  some  did  better  with  a  current  of  20  amperes,  others  with  75 
amperes.  Experience  with  the  mercury  vapor  quartz  lamp,  the  so- 
called  "mountain  sunlight"  lamp,  proved  less  eft'ectual  than  the  carbon 
arc  light.    The  skin  tans  under  the  arc-light  as  under  sunlight. 

Sokolow^i  states  that  the  therapeutic  action  of  the  sun's  rays  depends 
on  violet  rays,  but  that  these  vary  greatly  under  natural  conditions  as 
the  result  of  dift'erences  in  altitude  and  atmospheric  conditions.  These 
disadvantages  led  to  attempts  to  duplicate  the  action  of  the  sun  arti- 
ficially. This  resulted  in  the  quartz  lamp.  The  action  of  the  rays 
from  this  lamp  are  first  a  hyperemia  of  the  skin,  then  inflammation 
and  desquamation,  the  results  following  the  exposure  by  several  hours 
and  not  being  noticeable  immediately.  Sokolow's  experience  w^ith  the 
quartz  lamp  in  4()  cases  of  dift'erent  diseases  gave  varying  results.  In 
no  case  did  he  obtain  startling  or  brilliant  success. 

Amstad92  states  that  tuberculous  joints  may  be  treated  by  a  combi- 
nation of  heliotherapy  and  the  x-rays,  especially  if  the  process  is  sluggish. 

In  the  use  of  heliotherapy  iu  tuberculous  children,  Jeanneret  and  Mes- 
serli^^  call  attention  to  the  importance  of  pigmentation  of  the  skin.  The 
pigmentation  seems  to  be  a  normal  phenomenon  of  a  defensi\'e  reaction. 
It  depends  on  the  proportion  of  hemoglobin  in  the  blood,  hence  is  an 
index  of  the  general  resistance  of  which  the  organism  is  capable,  and  its 
power  of  reacting  to  the  heliotherapy.  Premature  subsidence  of  the  tan 
is  a  sign  that  the  hemoglobin  supply  is  giving  out.  Tuberculous  cases, 
as  the  result  of  autogenous  intoxication,  are  especially  apt  to  show 
diminution  of  the  hemoglobin.  This  secondary  anemia  is  revealed  in 
the  depigmentation  of  the  tanned  children. 

In  the  treatment  of  wounds,  Freche""  has  not  had  encouraging  results 
from  the  use  of  heliotherapy.  This  he  ascribes  to  the  fact  that  the  moist 
surfaces  inhibit  the  bactericidal  action  of  the  rays.    The  only  wounds 
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that  seemed  to  })v  benefited  by  heliotherapy  were  of  the  torj)id  type, 
witli  smooth,  pale,  ])ink  tissues  and  no  tendency  to  granulations.  But, 
even  in  these  cases,  Freche  found  that  other  ])hysical  or  chemical  stimu- 
lants gave  equally  good  results. 

Hexamethylenamin.  Se\eral  years  ago  this  drug  was  considerably 
used  in  the  treatment  of  acute  respiratory  infections.  Xeves^"  reports 
on  its  use  in  92  children  sufi'erhig  with  bronchitis.  A  favorable  effect 
was  noted  in  but  o  of  IS  cases  of  acute  bronchitis;  in  S  of  4()  with  sub- 
acute bronchitis;  and  in  but  2  of  2S  with  chronic  bronchitis.  His  con- 
clusions are  that  this  drug  cannot  be  depended  on  in  the  treatment  of 
bronchitis  in  children.  He  believes,  however,  that  the  hematuria  and 
other  untoward  effects  sometimes  noted  by  others  from  the  use  of  the 
drug  are  to  be  ascribed  to  excessive  dosage. 

Loej)er^"' has  used  hc.ramdhylenamin  intravenou.sly  in  the  treatment  of 
certain  of  the  (inifr  iiijcciiims  diseases,  namely,  typhoid  fever,  broncho- 
pneumonia, and  lobar  pneumonia  and  also  in  diseases  of  the  kidneys 
and  liver.  The  solution  used  contains  0.25  grain  of  hexamethylenamin 
to  the  cul)ic  centimeter  of  cold  sterilized  water.  The  effects  of  the  drug 
when  given  intravenously  are  said  to  be  greatly  superior  to  its  hypo- 
dermic or  oral  use.  The  action  is  threefold — antipyretic,  sedative  and 
diuretic.  Loeper  believes  that  the  drug  can  be  employed  intravenously 
to  advantage  in  the  treatment  of  certain  cases  of  pulmonary  and  visceral 
tuberculosis. 

I'stveat^'  reports  a  case  of  toxic  action  on  the  kidneys  from  the  use 
of  hexamethylenamin.  He  prescribed  five  1-grain  doses  during  the  night, 
four  similar  doses  the  next  day,  and  three  the  following  night.  At 
noon  of  this  day  the  urine  was  dark  red  with  blood  but  there  was  no 
vomiting  or  headache.  The  urine  showed  the  presence  of  blood  and 
albumin  for  five  days. 

Hydrochloric  Acid.  The  local  ai)i)lication  of  strong  hydrochloric  acid 
in  the  treatment  of  neiiriiis,  and  particularly  sciafica,  is  favorably  com- 
mented on  by  Sainsbury.'"^  He  ascribed  the  discovery  of  the  treatment 
to  Hugh  Wiiigfield.  In  a  later  issue  of  the  iMiiref  (July  14,  1917)  it  is 
pointed  out  that  the  treatment  has  l)een  known  for  some  twenty  years. 
Thus,  a  thesis  on  the  subject  was  published  by  Geunetas  on  the  basis 
of  12  cases  of  sciatica  successfully  treated;  Bayliss  has  reported  Ki 
cases.  In  most  of  the  hitter's  cases,  the  trouble  had  defied  every  other 
method  of  treatment.  Two  were  promi)tly  cured;  1 1  were  considerably 
relieved;  and  3  showed  no  improvement.  Bayliss  also  treated  10  cases 
with  intractable  pain  in  the  heels  and  plantar  region,  for  the  most  part 
the  sequela>  of  gonorrheal  arthritis.  Four  of  these  })atients  were  cured; 
one  was  much  relieved,  and  five  were  not  imjM-oved.  In  sciatica,  the 
treatment  consists  of  i)ainliiig  strong  hych-odiloric  acid  over  the  course 
of  the  sciatic  nerve. 

'■'■>  .\rcliivcs  de  Mcdccino  dcs  Enfaiits,  .lanuary,  lOlS. 
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AuM;u.st.  24,  litis. 
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Hyoscine.  Douglas^'-'  states  that  hyoscine,  given  hypodennically, 
has  many  rnnarkable  and  vahiable  quahties  as  a  hypnotic,  hut,  if  un- 
combined,  is  very  uncertain  in  its  action,  and  often  i)roduces  most 
undesirable  symptoms.  At  times  it  causes  a  refreshing  sleep,  and  no 
other  effect  is  noticeable.  Again,  in  the  same  patient,  it  may  produce 
loss  of  muscular  coordination  and  of  memory,  accompanied  by  extreme 
restlessness,  which  requires  the  constant  attention  of  a  nurse.  Unless 
restrained,  the  patient  will  insist  on  getting  out  of  bed  and  falling  about 
the  room,  with  the  possibility  of  seriously  injuring  himself.  Why  the 
drug  acts  in  such  opposite  ways  in  different  patients,  and  even  at  dif- 
ferent times  in  the  same  patient,  is  a  question  Douglas  leaves  for  others 
to  explain.  If  the  untoward  effects  of  hyoscine  could  be  prevented,  it 
would  be  one  of  the  most  safe  and  satisfactory  hypnotics. 

Douglas  overcomes  the  untoward  effects  of  the  hyoscine  by  combin- 
ing apomorphine  (grain  0.025  to  0.02)  with  it.  He  states  that  apomor- 
phine,  administered  hypodennically  in  small  doses,  shuts  off  the  stream 
of  consciousness  with  valve-like  precision.  Its  action,  however,  while 
prompt,  is  transient.  This  defect  is  overcome  by  hyoscine,  the  hypnotic 
effect  of  which  usually  lasts  several  hours.  On  the  other  hand,  the  mut- 
tering delirium  which  so  often  comes  on  during  the  first  hour  after  the 
administration  of  hyoscine  is  prevented  by  the  quick  hypnotic  action 
of  the  apomorphine.  In  many  cases  0.005  grain  of  hyoscine  is  quite 
sufficient,  and  under  no  circumstances  should  0.01  grain  be  given.  The 
average  dose  of  the  hyoscine  may  be  placed  at  -j\-q  grain. 

Douglas  claims  to  be  the  first  to  demonstrate  the  hypnotic  effects 
of  apomorphine.  Originally,  he  suggested  3^0  grain  hypodennically  as 
the  proper  dose.  More  extended  experience,  however,  has  convinced 
him  that  a  smaller  dose  is  preferable.  The  amount  of  the  dose  is  im- 
portant; too  much  may  cause  vomiting;  too  little  will  j^roduce  no  hyp- 
notic effect.  Usually  the  dose  of  the  apomorphine  lies  between  0.025 
to  0.02  grain.  The  hyoscine  and  the  apomorphine  should  be  mixed  and 
administered  hypodermically.  If  morphine  is  indicated,  it  combines 
well  with  the  other  two  drugs. 

^Yhen  quick  action  is  desired,  accompanied  by  entire  safety  and  a 
reasonable  probability  of  a  good  night's  sleep,  Douglas  has  found  this 
combination  a  most  dependable  one.  In  the  treatment  of  the  excited 
stage  of  alcoholism,  and  other  states  of  mental  excitement,  it  is  espe- 
cially valuable.  It  promptly  overcomes  the  insomnia  of  these  patients, 
regardless  of  their  wishes  in  the  matter. 

Iodine.  The  use  of  iodine  as  an  antiseptic  in  surgical  operations  is 
now  an  established  procedure.  In  obstetrical  work,  Stone^""  states  that, 
after  anesthesia  has  been  induced,  he  employs  the  diluted  tincture, 
U.  S.  P.,  1  part  to  3,  of  95  per  cent,  alcohol.  This  is  perfectly  satisfactory 
in  skin  sterilization  of  any  part  of  the  body  and  any  mucous  surface. 
After  an  experience  of  man}'  years,  he  has  found  no  reason  for  return- 
ing to  the  use  of  stronger  dilutions;  in  no  instance  has  irritation  of  the 
skin  occurred,  nor  is  he  aware  of  any  wound  infection  wherein  a  stronger 

'•9  New  York  Medical  Journal,  December  1,  1917. 
""  Journal  of  the  American  Medical  Association,  May  18,  1918,  p.  1489. 
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application  would  have  served  a  better  purpose.  Stone  urges  against 
the  use  of  mercuric  chloride  solution  just  before  applying  the  iodine,  as 
severe  dermatitis  may  result,  owing  to  the  formation  of  red  mercuric 
iodide.    He  refers  to  an  instance  of  this  occurring  several  years  ago. 

In  the  treatment  of  tuberculosis,  iodine  has,  for  a  long  time,  occupied 
a  more  or  less  prominent  place.  It  is  one  of  the  drugs  employed  in  the 
management  of  tuberculous  patients  which  is  used  extensively  for  a 
time,  allowed  to  lapse  and  again  resorted  to.  A  few  years  ago  the  use 
of  the  tincture  of  iodine  was  brought  forward.  I  have  employed  it  con- 
siderably myself,  especially  in  those  cases  in  which  the  amount  of  sputum 
was  large.  In  many  cases  the  results  are  very  good;  in  others,  no 
especially  beneficial  eft'ect  was  noted. 

Boudreau'oi  believes  that  iodine  has  an  actual  curative  action  in  many 
cases  of  pulmonary  tuberculosis,  but  it  has  to  be  given  properly.  Toler- 
ance must  be  established  by  fractional  doses.  He  begins  with  one  drop 
of  the  tincture  repeated  six  or  seven  times  during  the  day,  adding  this 
drop  to  the  usual  beverage  at  the  meals.  The  next  day  two  drops  are 
given  at  each  dose,  the  third  day  three  drops,  and  so  on,  gradually 
increasing  to  thirty,  sixty,  ninety  drops  or  more,  according  to  the  way 
the  stomach  bears  it  and  the  individual  need  for  it.  He  has  had  patients 
who  finally  reach  doses  of  several  hundred  drops,  and  keep  this  up  for 
months  or  even  years.  He  has  never  noted  any  untoward  effects.  In 
several  cases  I  have  noted  a  rash,  such  as  sometimes  follows  the  use  of 
the  iodides.  In  the  main,  however,  it  may  be  said  that  the  drug  is 
taken,  even  in  large  doses  and  for  a  long  time,  without  inconvenience. 

In  commenting  on  the  action  of  iodine  in  tuberculosis,  Curtin'"- 
draws  the  following  conclusions:  (I)  The  ferment-inhibiting  action  of 
the  tubercle  bacillus  is  due  to  the  presence  of  unsaturated  fatty  acids. 

(2)  These  fatty  acid  compounds  can  be  removed  by  means  of  ether. 

(3)  Iodine  and  iodide  of  potassium  remove  or  modify  the  inhibiting 
action  of  the  tubercle  bacilli.  These  conclusions  are  based  on  tlie  work 
of  Joblins  and  Peterson  who  found  that  soap  of  the  unsaturated 
fatty  acids  was  capable  of  inhibiting  the  action  of  trypsin  and  other 
ferments. 

C'urtin  has  for  several  years  treated  phthisis  by  means  of  intravenous 
injections  of  iodoform  dissolved  in  ether. 

Bhickford  and  Willius'"^  report  on  the  use  of  alpha  iodine,  the  active 
constituent  of  the  thyroid  which  Kendall  has  isolated,  in  cases  of  heart- 
block.  One  half  of  a  millegram  of  alpha  iodine  was  administered  daily. 
The  drug  quickens  the  idioventricular  rate  in  complete  heart-l)l()ck. 
This  is  followed  by  marked  subjective  relief  to  the  patient.  The  dose 
is  then  reduced  to  the  largest  amount  that  can  be  taken  without  dis- 
comfort. 

In  the  treatment  of  (joitrc  of  the  atoxic  tyi)c,  Kjolstad""  reports  good 

""  Jour,  dc  Medecino  do  Bordeaux,  June,  1917. 
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results  from  the  use  of  iodine.  He  states  that  the  patients  must  be 
warned  that  the  iodine  treatment  takes  a  long  time;  too  vigorous  treat- 
ment he  regards  as  dangerous.  In  the  treatment  of  colloidal  goitres,  he 
gives  0.10  gm.  of  potassium  iodide  every  other  day  for  two  weeks,  then 
suspends  treatment  for  three  weeks,  resumes  the  iodide  for  two  weeks, 
and  so  on.  \Yith  pareneh\inatous  goitres,  he  follows  the  Kocher  method 
of  anointing  the  goitre  with  an  iodine-potassium  iodide  salve,  using 
from  1  to  3  gm.  daily,  for  two  weeks  at  a  time,  then  suspending  treatment 
for  three-week  periods.  The  salve  is  better  than  the  tincture  as  it  is  less 
irritating  to  the  skin. 

Iron.  Rowe^''^  has  contriljuted  an  experimental  study  on  the  hypo- 
dermic use  of  iron.  He  points  out  that  the  use  of  iron  internally  as  a 
tonic  in  cases  of  anemia  has  been  for  years,  and  still  is,  a  common  prac- 
tice. This  treatment  is  entirely  safe,  but  is  also  somewhat  unreliable, 
due  to  the  incomplete  absorption  and  assimilation  of  the  iron.  The 
difficulty  has  been  only  partially  obviated  by  the  internal  use  of  complex 
organic  preparations  of  iron,  several  of  which  have  been  placed  on  the 
market. 

In  recent  years  the  hypodermic  administration  of  iron  has  become 
increasingly  popular.  For  this  purpose  the  iron  is  usually  presented  in 
the  ferric  form,  as  iron  and  ammonium  citrate,  since  this  is  one  of  the 
least  irritating  and  most  soluble  of  the  salts  of  iron. 

Rowe  states  that  in  severe  cases  of  anemia  in  which  iron  is  used  as 
a  therapeutic  measure,  it  should  not  be  surprising  if,  sometimes,  a  rather 
marked  systemic  reaction  is  obser\'ed.  The  dose  generally  used  in  such 
cases  is  too  large  to  be  absorbed  properly  and  the  iron  entirely  changed 
into  hemoglobin.  The  experiments  carried  out  by  Rowe,  upon  healthy 
dogs,  represent  a  much  more  vigorous  therapeutic  treatment  than  that 
from  which  some  human  patients  ha\'e  been  reported  to  have  suft'ered 
severe  reactions.  He  states  that  there  is  no  mention  made  in  any  of  the 
standard  works  on  pharmacology  that  dogs  are  unusually  resistant  to 
the  toxic  action  of  iron,  so  that  the  difference  between  the  results  on 
animals  and  those  reported  by  physicians  must  be  accounted  for  in 
some  other  way.  In  his  opinion,  the  most  logical  explanation  of  this 
difference  seems  to  be  that  the  anemic  patient,  due  to  his  lowered 
vitality,  is  unable  to  assimilate  large  doses  of  soluble  iron  salts,  and 
systemic  disturbances  result. 

The  local  irritation  produced  by  the  hypodermic  use  of  iron  solution 
is  frequently  encountered.  In  experiments  upon  healthy  animals  the 
local  irritation  produced  has  not  been  found,  in  Rowe's  experience,  to  be 
sufficient  to  merit  serious  consideration.  However,  as  in  the  case  of 
other  heavy  metals,  iron  a])i)areiitl\'  causes  considerable  local  irritation 
when  injected  hypodermically  into  anemic  patients.  This  difficulty, 
he  believes,  will  probably  never  be  entirely-  oAercorne  until  a  satisfactory 
colloidal  solution  is  obtained. 

Lactic  Acid  Bacilli.  The  treatment  of  leucorrhca  by  means  of  lactic 
acid  bacilli  is  reported  by  Block  and  Llewellyn.^'^^    After  experimenting 
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with  a  number  of  preparations,  they  found  that  the  best  results  were 
to  be  obtained  from  the  use  of  bouillon  cultures,  provided  the  culture 
was  reasonably  fresh.  Practically,  however,  the  use  of  fresh  cultures 
was  not  feasible  on  account  of  not  being  able  to  keep  fresh  cultures  always 
on  hand.  Organisms  compressed  in  tablet  form,  with  lactose,  were 
found  to  be  reasonably  active,  and,  provided  they  were  kept  on  ice, 
answered  the  purpose. 

Their  technic  was  as  follows:  The  patient  is  placed  in  the  usual  posi- 
tion for  a  gynecological  examination.    A  bivalve  speculum  is  then  in- 
serted into  the  vagina  and  the  cervix  and  upper  \aginal  canal  exposed. 
The  reaction  of  the  vaginal  secretions  is  then  taken  by  means  of  a  piece 
of  litmus  paper.     The  normal  reaction  in  the  health>-  adult  virgin  is 
acid.    In  a  patient  suffering  from  chronic  leucorrhea,  with  the  exception 
of  one  type,  the  reaction  is  distinctly  alkaline.     After  determining  the 
reaction,  the  vagina  is  thoroughly  cleansed  by  means  of  a  simple  alkaline 
spray  and  then  dried  with  cotton  pledgets.    A  lactic  acid  tablet,  prefer- 
ably one  that  is  readily  soluble  and  made  with  a  lactose  base,  is  placed 
in  a  medicine  glass  and  moistened  with  one  or  two  drops  of  sterile  water 
dropped  on  the  tablet  by  means  of  a  small  pipet  or  eye  dropper.    It  is 
im])()rtant  not  to  sui)ply  more  than  a  very  few  drops  of  water  to  the 
tablet;  otherwise  the  tablet  will  completely  disintegrate  and  cannot  be 
readil.N'  handled.    If  the  proper  kind  of  tablet  is  used,  and  only  enough 
water  is  applied  to  moisten  it,  it  will  attain  the  consistency  of  thick 
cottage  cheese,  and  may  be  readily  lifted  by  a  pair  of  forceps.     It  is 
then  placed  in  the  upper  vaginal  canal,  and  si)read  over  the  walls  and 
in  the  cervix  by  means  of  the  forceps.    If  the  tablet  is  of  the  proper  con- 
sistency it  will  adhere  to  the  vaginal  mucosa  wherever  placed.     The 
speculum  is  next  withdrawn  half  way,  with  the  blades  open,  in  order  to 
jdlow  the  upper  \aginal  canal  to  close  over  the  application.     Finally, 
the  blades  are  closed  and  the  instrument  is  ^^ithdrawn.     No  tampons 
are  used.  The  patient  is  instructed  to  return  in  a  week,  and  all  douching 
is  prohibited.    On  her  return,  the  same  technic  is  repeated.    The  treat- 
ments are  continued  until  the  vaginal  secretions  become  acid.    In  favor- 
able cases  this  is  accomplished  in  three  or  four  weeks.    After  the  reac- 
tion becomes  acid,  no  treatment  is  given  so  long  as  it  remains  so.     In 
favorable  cases,  it  is  usually  found  necessary  to  reimplant  the  organisms 
at  intervals  of  three  or  four  weeks,  since,  after  that  tune,  they  seem  to 
lose  their  potency.    The  treatment,  therefore,  is  seldom  a  i)ermanent 
cure,  but  rather  a  good  i)alliative  measure,  reciuiring  rei)etiti()n  about 
once  a  month.     It  supersedes  douches. 

In  the  treatment  of  vulvovaginitis  in  children,  the  method  is  of  little 
use  as  long  as  gonococci  are  present.  When,  however,  the  gonococci 
ha\e  (lisai)peared,  the  use  of  lactic  acid  bacilli  se(>ms  to  be  of  some 
value.  In  the  nou-s])ecifi(t  types  of  vaginitis  in  children,  the  results 
were  more  encouraging,  and  in  a  good  percentage  of  cases  the>-  belie\ed 
they  brought  about  a  cure.  In  order  to  overcome  the  diftictulty  of 
introducing  the  moistened  tablet  into  the  vagina  of  children,  they 
aflopted  the  plan  of  inserting  the  tal>let  dry  and  tlu-n  iniccting  into  the 
\agina  a  little  water. 
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Among  women  of  childbearing  age,  nothing  is  to  be  hoped  for  from 
this  method  of  treatment  in  cases  in  which  there  is  present  a  gross 
pathological  condition  in  cases  of  gonorrheal  endocervicitis;  or  when 
evident  pathological  erosion,  laceration,  or  other  unmistakable  lesions 
are  the  cause  of  the  leucorrhea.  After  excluding  these  cases,  there  is 
a  very  considerable  number  in  which  a  leucorrheal  discharge  is  the  only 
symptom,  and  in  which  no  definite  disease  can  be  detected.  Cases  of 
this  type  yielded  good  results  in  about  50  per  cent. 

Many  women  past  the  period  of  the  menopause  suli'er  from  a  senile, 
or  atrophic,  vaginitis  which  is  characteriszed  by  a  thin,  yellow,  mal- 
odorous, irritating  discharge,  and  accompanied  by  intense  itching  of  the 
genitalia,  and  sometimes  by  urinary  frequency  and  burning.  In  this 
type  of  case,  Block  and  Llewellyn  state  that  they  obtaiiied  their  best 
results  in  spite  of  the  fact  that  the  vaginal  secretions  are  acid  in  reaction. 
While  they  did  not  obtain  a  permanent  cure  in  any  of  these  cases,  they 
did  succeed  in  gi^■ing  great  relief  to  the  patients.  In  some  instances 
several  months  would  elapse  before  it  was  necessary  to  repeat  the  im- 
plantation. They  state  that  not  less  than  SO  per  cent,  of  this  type  of 
case  was  distinctly  benefited. 

In  the  treatment  of  colicky  babies  and  infants,  as  well  as  older  chil- 
dren, with  severe  chronic  digestive  disturbances,  whose  stools  show  dis- 
tinct gas  production  upon  culture,  are  in  Bozart's^^^  experience  almost 
invariably  benefited  by  cultures  of  lactic  acid  bacilli,  in  frequent  and 
full  dosage.  Undoubtedly,  in  the  milder  infections,  diet  alone,  lowering 
of  the  sugar  and  fat  percentage  of  the  food,  will  suffice.  The  improve- 
ment, however,  is  frequently-  far  slower.  On  the  other  hand,  cases  show- 
ing similar  symptoms  but  no  gas  have  not,  as  a  rule,  responded. 

Mercury.  During  the  past  three  or  four  years  the  literature  has  con- 
tained numerous  references  to  poisonimi  by  means  of  mercury,^  usually 
in  the  form  of  mercuric  chloride  from  the  use  of  the  familiar  bichloride 
tablets.  In  many  instances  the  poisoning  has  been  brought  about  with 
suicidal  intent;  in  others,  bichloride  tablets  have  been  taken  by  mistake. 
Because  of  the  frequency  with  which  mercury  is  taken  by  mistake  and 
because  of  the  ease  with  which  it  may  be  obtained  it  has  been  urged 
repeatedly  that  bichloride  of  mercury  tablets  should  be  sold  only  on  a 
physician's  prescription. 

An  increasing  number  of  accidental  poisoning  cases  is  occurring 
through  the  use  of  bichloride  of  mercury  vaginal  douches  or  the  inser- 
tion of  a  bichloride  tablet  into  the  vagina.  During  the  past  >ear,  Cam]> 
belP"^  has  observed  2  cases,  1  of  w-hich  resulted  fatally,  in  which  poison- 
ing occurred  through  the  vagina.  In  1  case  a  woman  inserted  a  mercuric 
chloride  tablet  into  the  \'agina  to  prevent  conception.  In  the  second 
case  the  woman  was  advised  by  a  lay  person  to  take  \aginal  douches 
containing  mercuric  chloride.  She  dissohed  two  tablets  (17.5  grains) 
of  mercuric  chloride  in  a  pint  of  water  and  used  this  solution  as  a  douche. 
The  fluid  was  retained  until  it  burned.  A  third  instance  is  reported  by 
Millar.i°9    In  this  case  a  woman  who  had  been  in  the  habit  of  taking 
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mercuric  chloride  douches  inserted  a  tablet  into  the  vagina  at  bedtime. 
The  woman  seemed  to  think  that  this  was  practically  the  same  as  taking 
a  douche.    Death  occurred  six  days  later. 

In  addition  to  the  marked  local  disturbance  which  the  mercury  pro- 
duces in  these  cases,  the  constitutional  disturbances  are  identical  with 
those  in  which  the  mercury  is  taken  by  mouth.  One  of  the  reasons  that 
women  lia\'e  resorted  to  this  use  of  mercuric  chloride  is  because  of  the 
wides])read  belief  that  the  vagina  is  generally  regarded  as  an  organ 
incapable  of  absorbing  pharmacological  agents. 

In  a  recent  elaborate  study,  Macht^^"  has  shown  that  the  absorptive 
power  of  the  mucous  membrane  of  this  organ  is  very  active.  His  studies 
have  shown  that  all  kinds  of  j^harmacological  agents — alkaloids,  inor- 
ganic salts,  esters,  and  antiseptics — can  be  absorbed  with  comparative 
ease.  For  this  reason  such  drugs  as  opium  or  belladonna  may  be  ration- 
ally administered  by  the  vaginal  route  when  suitable  circumstances 
arise.  Pro})ably  the  greatest  lesson  to  be  learned  from  this  study  is  the 
danger  that  is  i)resent  in  the  employment  of  douches,  tampons,  sup- 
positories, uterine  wafers,  etc.,  for  their  local  ett'ect.  It  must  be  borne 
in  mind  that  a  generalized  reaction  may  also  take  place. 

Poisoning  by  mercury,  no  matter  how  introduced,  gives  rise  to  a 
severe  enteritis  and  serious  damage  to  the  kidneys.  MacN'der"^  found, 
when  acute  mercuric  chloride  jioisoning  was  induced  in  dogs,  that  death 
was  due  either  to  the  shock  associated  with  the  severe  mercuric  enteritis 
or  to  a  delayed  kidney  injury.  The  injury  to  the  kidney  was  constantly 
associated  with  the  develoi)ment  of  an  acid  intoxication.  He  states 
that  the  delayed  ki(hu>y  injury  is  not  due  to  the  action  of  mercury,  as 
such,  during  its  elimination  by  this  organ.  The  source  of  the  acid 
intoxication  is  under  investigation. 

Mihan  and  de  Saint-Avid"'-  report  a  case  of  acute  poisoning  in  a  young 
man  which  manifested  itself  mainly  by  gastro-intestinal  uremia,  vomit- 
ing, (harrhea,  Cheyne-Stokes  dyspnea,  and  a  sensation  of  oppression  in 
the  chest.  Anuria  was  complete  for  two  days,  and  ahnost  complete 
for  the  three  following  da>'s.  During  the  polyuria  reaction  period,  symp- 
toms suggestive  of  peritonitis  arose.  This  Milian  ascribes  to  the  extreme 
dehydration  brought  about  by  the  vomiting  and  later  the  polyuria,  a 
coiuHtion  similar  to  that  which  occurs  in  cholera.  To  overcome  this, 
intravenous  injections  of  a  hypertonic  glucose  solution  (()()  gm.  of  glucose 
to  200  c.c.  of  distilled  water)  were  given.  The  result  was  extraordinarily 
good. 

An  interesting  obserxation  is  rei)orted  i)y  (ioodwin."''  This  is  an 
investigation  of  the  kidney  function  three  years  after  recoAcry  from  acute 
mercuric  chloride  poisoning.  The  patient  was  readmitted  to  the  hos- 
l)ital  three  years  later.  She  looked  well,  and  stated  that  she  had  been 
well  except  for  an  occasional  headache  and  ])ain  in  the  back.  The  results 
of  two  urine  examinations  w  liich  had  l)ccn  done  two  months  |)rior  to  her 
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admission  showed  a  specific  gravity  of  1028  and  1026  respectively,  and 
no  albumin  or  casts.  A  specimen  examined  in  the  hospital  showed  a 
faint  trace  of  albumin,  normal  phenolsulphonephthalein  and  urea  excre- 
tion and  some  delay  in  salt  excretion. 

An  instance  of  idiosyncrasy  to  mercury  is  reported  by  Gjessing."" 
His  case  was  that  of  a  woman  who  exhibited  a  violent  reaction  to  the 
injection  into  the  nose  of  1  c.c.  of  a  1  ])er  10,000  solution  of  mercuric 
chloride  containing  a  little  epinephrin. 

The  treatment  of  cases  of  acute  mercuric  chloride  poisoning  has  been 
described  in  full  in  previous  issues  of  Progressive  Medicine.  The 
Lambert-Patterson  method,  at  times  slightly  modified,  is  now  the  estab- 
lished procedure.  Briefly,  this  method  is  as  follows:  (1)  Continuous 
rectal  irrigation  by  the  drop  method  with  1  dram  of  potassium  acetate 
to  the  pint  of  water;  (2)  washing  of  the  stomach  twice  daily;  (3)  irri- 
gation of  the  colon  twice  daily;  (4)  a  daily  sweat  in  a  hot  pack;  (5)  the 
administration  every  other  hour  of  the  following  mixture:  potassium 
bitartrate,  1  dram;  sugar,  1  dram;  lactose,  |  ounce;  lemon  juice,  1  ounce; 
boiled  water,  10  ounces;  on  the  alternate  hours,  administration  of  8 
ounces  of  milk. 

In  an  experimental  study  of  mercuric  chloride  jjoisoninc/,  Sansum""  was 
unable  to  show  that  the  promotion  of  free  diuresis  contributes  materially 
to  the  chances  of  recovery,  and  that  attention  to  this  phase  of  the  treat- 
ment may  obscure  that  which  is  more  essential.  Elimination  through 
the  bowel  is,  in  his  opinion,  the  essential  thing  to  accomplish.  Prac- 
tical therapeutic  efl'orts  should  be  directed  toward  the  accomplishment 
of  two  things:  (1)  Mechanical  removal  of  the  poison  from  the  lumen  of 
the  alimentary  tract.  (2)  Antidoting  the  poison  before  it  leaves  the 
portal  circuit,  that  is,  particularly  before  absorption. 

I  have  already  alluded  to  the  fact  that  no  matter  how  the  mercury 
is  introduced  into  the  system,  the  constitutional  effects  are  essentially- 
the  same.  Absorption  by  way  of  the  mouth  is,  of  course,  well  recog- 
nized; recently,  the  vagina  has  been  shown  to  be  a  frequent  point  of 
entry.  Absorption  through  the  skin  has  been  open  to  question,  however. 
Inasmuch  as  mercurial  inunctions  have  long  been  emj^loyed,  the  con- 
tention has  been  made  that  the  mercury  thus  applied  is  actually  volatil- 
ized and  absorbed  through  the  lungs  in  greater  part  if  not  entirely.  In 
an  experimental  study,  Schamberg,  Kolmer,  Raiziss  and  Garyon'"'  have 
shown  that  rabbits  may  be  fatally  poisoned  by  mercurial  inunctions, 
even  when  no  opportunity  for  absorption  through  the  lungs  exists. 
They  noterl  also  that  metallic  mercury,  in  the  form  of  the  official  mer- 
curial ointment,  is  more  volatile  and  is  much  more  apt  to  be  absorbed 
by  the  lungs  than  are  calomel  ointments  of  equal  strength;  yet  the 
latter  arc  full\-  as  well  absorbed  through  the  skin  as  is  the  ordinary  blue 
ointment. 

The  authors  jjointout  that  while  mercurial  ointment  has  been  employed 
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for  over  four  centuries,  and  its  therapeutic  efficacy  is  well  attested, 
its  general  employment  has  been  restricted  because  it  is  extremely 
dirty,  soils  the  bed  and  body  linen,  and  thereby  discloses  the  nature  of 
the  treatment.  They  believe  that  the  safest  method  of  introducing  large 
amounts  of  mercury  into  the  system  is  by  inunction.  For  this  purpose 
they  recommend  calomel,  as  it  is  far  more  cleanly,  and  is,  in  addition, 
more  easily  absorbed  through  the  skin.  They  have  employed  the  fol- 
lowing formula: 

I^ — Hydrargyri  cliloridi  mitis gr.  xlv 

Lanolin        .      .      .      r gr.  xv 

Adipis  benzoinati gr.  xxx 

Sig. — For  each  inunction. 

Inasmuch  as  the  calomel  has  a  lesser  mercurial  content,  a  somewhat 
larger  dose  of  the  calomel  ointment  is  needed.  The  following  conclusions 
are  drawn: 

1 .  Animal  experiments  demonstrate  that  the  chief  avenue  of  absorp- 
tion of  mercury,  when  applied  by  in.unction,  is  the  skin. 

2.  Rabbits  may  be  fatally  poisoned  with  mercury  by  inunction,  even 
when  no  opportunity  of  absorption  through  the  lungs  exists. 

3.  Kabbits  breathing  a  mercury-laden  atmosphere  may  absorb  con- 
siderable quantities  of  mercury  through  the  lungs,  but,  as  a  result  of 
our  experiments,  we  believe  the  respiratory  absorption  to  be  far  less 
important  than  the  cutaneous  absorption. 

4.  Metallic  mercur>'  in  the  form  of  the  official  mercurial  ointment  is 
more  \olatile,  and  is  much  more  liable  to  be  absorbed  by  the  lungs  than 
calomel  ointments  of  eciuai  strength. 

5.  Calomel  ointments  are  fully  as  well  absorbed  through  the  skin  as 
the  ordinary  blue  ointment;  indeed,  we  have  the  impression  that  calomel 
is  absorbed  with  greater  facility. 

0.  'Hiere  appears  to  be  no  reason  why  calomel  inunction  should  not 
supplant  the  unclean  blue  ointment  rubbings  which  have  been  so  long 
in  use. 

Kolmer  and  Martin"^  have  reported  the  finding  at  necropsy  of 
numerous  globules  of  metallic  mercury  in  the  tissues  of  an  aneurysm 
of  the  aorta,  and  the  eroded  vertebra  of  the  spinal  column.  Myriads 
of  minute  globules  of  mercury  were  scattered  throughout  these  tissues, 
the  metal  being  (\'isil\-  expressed  and  collected  into  larger  globules  in  the 
concavity  of  the  aneurism  and  eroded  tissues.  They  express  the  opinion 
that  so  far  as  the  deposition  of  metallic  mercury  is  concerned,  it  would 
appear  that  this  occurs  by  reason  of  chemical  changes  in  necrotic  tissues 
of  syphilitic  or  non-syi)hilitie  etiology.  They  quote  Blundell  as  finding 
scores  of  globules  of  mercury  in  the  tissues  of  a  fly  blister  in  the  epi- 
gastric region  in  a  jK'rson  who  took  half  an  ounce  of  metallic  mercury 
for  cathartic  ])urj)oses. 

For  the  relief  of  pruritus  ani,  Hamburger""^  reconunends  the  use  of 
dry  calomel.    The  part  is  Aviped  oft'  first  with  moist  cotton,  the  finger  is 
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moistened,  and  the  powder  is  taken  uj)  on  the  fintjer  and  nibbed  into 
the  crevices.  He  states  that  the  itching  generally  subsides  permanently, 
or  at  least  for  several  months,  after  four  or  five  applications  of  the 
calomel. 

Finlayson"^  treated  14  cases  of  parcfiis  by  means  of  mercurial  inunc- 
tions. Twelve  of  these  cases  showed  no  greater  mental  or  physical  changes 
than  would  be  found  in  a  similar  group  of  untreated  cases.  One  case 
showed  a  good  remission  mentally,  but  all  the  serologic  findings  remained 
strongly  positive.  Another  case  did  not  improve  quite  as  much,  but 
ap})roached  a  state  termed  a  remission,  and  has  shown  some  negative 
serologic  findings. 

Finlayson  points  out  that  the  lack  of  correlation  between  the  sero- 
logic findings  and  mental  conditions  leaves  little  ground  on  which  to 
base  definite  conclusions  as  to  the  value  of  the  treatment. 

Favre^-"  states  that  his  experience  has  shown  that  when  stomaiiiis 
occurs  during  the  administration  of  mercury,  it  differs  in  no  res})ect 
from  that  caused  by  Mncent's  spirillum.  The  taking  of  the  mercury 
induces  local  congestion  and  irritates  the  bloodvessels.  Spirillum  infec- 
tion may  exist  in  a  latent  form  and  be  stirred  into  activity  by  the  mer- 
cury. Any  drugs  which  will  kill  the  spirilla  will  cure  the  stomatitis, 
even  when  the  mercury  is  continued.  Favre  has  found  arsenic  and 
silver  nitrate  the  most  effective.  The  arsenic  can  be  given  internally  or 
applied  locally.  For  local  treatment,  silver  nitrate  is  almost  specific  in 
its  action  on  the  spirilla. 

Favre  begins  by  mechanically  cleaning  the  mucosa  of  the  patches  and 
membranes.  This  is  done  with  cotton-wound  toothpicks  dipped  in  1 
per  cent,  silver  nitrate.  The  ulcerating  mucosa  is  rubbed  vigorously 
and  cleansed  of  all  the  purulent  masses  and  pseudo-membranes  working 
between  the  teeth,  and  thus  transforming  the  inflamed  mucosa  into 
a  red,  freely  bleeding  surface.  The  mucosa  is  then  swabbed  with  a  1  to 
15,  or  1  to  20,  solution  of  silver  nitrate.  This  is  followed  by  the  appli- 
cation of  1  per  cent,  methylene  blue.  The  initial  treatment  is  always 
the  severest.  This  treatment  is  continued  once  a  day  and  then  at  longer 
intervals.  The  removal  of  tartar,  remedying  of  dental  defects  and 
efficient  hygiene  of  tlie  mouth  will  prevent  a  return  of  the  trouble,  even 
though  the  use  of  mercury  is  continued. 

Mineral  Oil.  I'he  use  of  paraffin  oil  as  a  \ehicle  in  the  treatment 
of  intestinal  disorders  has  been  investigated  by  Ilollscher.^^^  The 
writer's  experience  justified  the  conclusions  that  the  oil  gives  better 
results  with  iodine  than  without — ^because  observations  made  regard- 
ing the*  Gram-negati\'e  and  Gram-positive  microbic  findings  rcA'ealed 
a  marked  difference  before  and  after  taking — and  the  symptoms  of 
autointoxication  were  favorably  influenced.  In  gastric  and  duodenal 
ulcer,  the  elfects  were  often  quite  pronounced  regarding  the  pain,  hyper- 
acidity, gaseous  distention,  and  distress  occasioned  by  food.  Particularly 
impressive  is  the  possibility-  of  overcoming  hookworm  and  other  intes- 
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tinal  parasites  when  the  oil  is  combined  with  chenopodinm,  iodine,  oil 
of  turpentine,  guaiacol,  thymol,  pelletierine,  etc.,  and,  since  the  oil  is 
not  absorbed,  one  may  assinne  that  these  rather  toxic  agents  may  also 
pass  through  the  gastro-intestinal  tract  imchanged.  This,  howe^'e^,  calls 
for  considerable  in\'estigation. 

Combined  with  bismuth  subcarbonate,  it  pro^■ed  successful  in  a  case 
of  recurrent  mucous  colitis;  it  disposed  of  constipating  effect  of  the 
bismuth  and  quickly  brought  normal  bowel  and  fecal  changes. 

He  sunnnarizes  his  results  as  follows: 

First.  The  iodine  is  not  absorbed  into  the  general  circulation  because 
all  the  known  tests  that  were  made  to  detect  it  in  the  urine  failed  to 
disclose  its  presence.  This  applies  to  those  who  had  taken  the  mixture 
a  few  days  and  those  who  had  taken  it  over  six  months. 

Second.  The  iodine  can  be  detected  in  the  feces,  in  all  cases — more 
so  in  those  who  had  taken  it  for  months. 

Third.  No  indications  of  iodism  or  atoxic  effects  appeared  in  any 
case. 

Fourth.  The  maxiuunn  dose  that  can  be  safely  given  is  open  to 
investigation.  (The  first  substance  tried  was  iodine  in  its  metallic 
state.  The  resultant  mixture  assumes  a  violet  color  and  the  iodine 
apparently  is  thoroughly  fixed  in  the  oil.  The  solution  represented  1 
gram  of  iodine  to  2  oimces  of  oil  and  was  given  in  0.5-ounce  doses 
once  or  twice  daily.  The  slightly  pungent  taste  can  be  overcome  by 
drinking  a  glass  of  cold  water  after  each  dose.) 

Fifth.  The  laxative  effect  of  the  oil  is  not  modified  by  the  addition 
of  the  iodine. 

Sixth.  The  indications  for  its  use  are  to  be  found  in  intestinal  auto- 
intoxications or  intestinal  putrefactions.  These  terms  are  used  for  lack 
of  better  descriptive  words. 

Musterole.  A  case  of  poisoning  by  musterole  is  rei)()rted  by  ^lacht.^'- 
A  woman,  because  of  paiii  behind  one  ear,  ai)}>lied  nuisterole  to  the 
painful  spot.  The  following  (la\-  she  presented  a  scarlatiniform  erup- 
tion over  the  neck,  face,  chest,  arms  and  back.  She  complained  of 
burning  and  itching,  and,  in  addition,  a  very  marked  irritation  of  the 
conjunctiva'  was  present. 

Musterole  has  been  descril)ed  as  being  essentially  a  mixture  of  lard, 
or  some  similar  material,  with  oil  of  mustard,  menthol  and  camphor. 

Oil  of  mustard  is  extremely  irritating,  capable  of  producing  a  severe 
dermatitis,  and,  if  absorbed  into  the  circulation,  may  cause  albumiiuiria 
and  even  ne])hritis.  Macht  warns  that  a  mixture  containing  such  an 
irritant  is  very  apt  to  be  absorbed  through  the  skin,  and  therefore  the 
indiscriminate  use  of  such  oils  in  salves  under  fanciful  names,  without 
a  physician's  sujx'rvision,  should  be  discouraged,  as  it  ma\'  lead  to 
untoward  effects,  such  as  the  case  reported. 

SoUmann'^^  says  that  most  of  the  solvents  for  mustard  oil  hinder 
its  ])enetration  into  the  skin.  The  greatest  irritation  is  obtained  by 
watery  suspension,  for  instance  in  mucilage.    Olive  oil  and  turpentine 
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produce  practically  no  hyperemia;  ether  and  absolute  alcohol  \ery  little; 
95  per  cent,  alcohol  causes  a  distinct,  and  50  per  cent,  alcohol  a  marked 
and  lasting  hyperemia.  ^Mucilage  of  acacia  and  sim]>le  syru])  causes  the 
most  intense  and  persistent  hyperemia. 

Nitrite  of  Amyl.  The  use  of  amyl  nitrite  as  a  diagnostic  agent  in  cases 
of  mitral  strnosis  is  reported  by  Morison.^-^  In  12  cases  in  which  a 
presystolic  murmur  was  suspected,  but  in  which  there  was  considerable 
uncertainty,  Morison  had  the  patient  inhale  the  fumes  from  a  o-minim 
capsule  until  an  evident  nitrite  reaction  appeared.  In  many  cases  of 
mitral  stenosis,  in  addition  to  the  accentuated  first  sound,  there  may  be 
a  questionable  murmur.  In  a  larger  proportion  of  such  cases,  Morison 
found  that  the  amyl  nitrite  accentuated  the  doubtful  elements  in  the 
auscultatory  phenomena  and  made  the  presence  of  a  murmur  plain. 

Olive  Oil.  The  use  of  olive  oil  is  recommended  by  Asnis'-^  in  the  fol- 
lowing gastro-intestinal  conditions:  (1)  Hyperacidity,  no  matter  what 
its  origin.  (2)  Erosion,  fissures  and  idcers.  (3)  Pyloric  spasm,  no  matter 
what  its  cause.  (4)  Diseases  of  the  biliary  tract,  such  as  cholecystitis, 
and,  Asnis  ventures  to  say,  cholelithiasis  in  a  limited  and  selected  num- 
ber of  cases.  (5)  Certain  types  of  diarrhea  and  dysentery,  constipation, 
dilatation  of  the  stomach  due  to  pyloric  spasm,  ulceration  of  the  intes- 
tines and  malnutrition. 

Opium.  ^Nlacht^-*'  has  made  a  comparative  study  of  the  effects  of 
opium  and  morphine  on  the  digestive  tract.  He  states  that  when  the 
action  of  morphine  is  studied  in  a  segment  or  a  loop  of  isolated  intes- 
tine, it  is  found  that  it  powerfully  stimulates  the  peristaltic  movements 
and  decreases  the  tonus  of  the  organ,  through  an  action  on  the  Auerbach 
and  ^Nleissner  plexuses  situated  in  its  walls.  A  similar  effect  is  produced 
by  other  alkaloids  of  opium,  namely,  codeine  and  thebain. 

The  sedative  or  constipating  action  of  morphine,  when  it  occurs,  is 
due  to  a  number  of  other  effects  produced  by  it,  and  which  counteract 
the  above  described  stimidating  action.  Of  these,  the  most  important 
are  as  follows:  (1)  A  spastic  contraction  of  the  pylorus.  This  hinders 
the  passage  of  food  from  the  stomach  into  the  gut,  and  in  this  way 
deprives  the  latter  of  one  of  its  natural  stimidi.  ^Magnus,  in  a  very 
elaborate  study,  regards  this  as  one  of  the  chief  causes  of  constipation 
after  morphine.  (2)  There  is  a  similar  tonic  contraction  of  the  ileocecal 
sphincter  which  tends  further  to  hinder  the  passage  of  fecal  matter. 
(3)  In  the  third  place,  there  is  a  diminution  in  the  pancreatic  and  enteric 
secretions  which  also  tends  to  produce  constipation.  (4)  In  the  fourth 
place,  it  is  interesting  to  note  that,  although  the  secretions  are  inhibited, 
the  absorptive  power  of  the  intestine  is  unimpaired.  This  circumstance, 
together  with  the  fact  that  the  intestinal  contents  are  propelled  more 
sluggishly,  leads  to  even  more  complete  absorption  of  fluid  and  the  pro- 
duction of  harder  feces.  (5)  In  the  fifth  place,  according  to  Xothnagel, 
Spitzer,  aufl  others,  morphine  causes  an  increased  tone  of  the  splanchnic 
nerve  centers,  and  hence  a  greater  inhibition  of  the  intestinal  move- 

12^  British  Medical  Journal,  April  20,  1918. 

>^  Proctologist  and  Gastro-enterologist,  .June,  1917. 

126  American  Joiu-nal  of  the  Medical  Sciences,  December,  1917. 


360        PRACTICAL  THERAPEUTIC  REFERENDUM 

merits.  (6)  Lastly,  it  is  claimed  by  some  authors  that  morphine  tends  to 
benumb  or  paralyze  the  sensory  nerve-endings  in  the  intestinal  walls 
and  thus  render  them  still  less  responsive  to  stimuli. 

It  is  thus  seen  that  while  the  action  of  morphine  on  the  Auerbach 
and  Meissner  plexuses  tends  to  stimulate  the  intestinal  contractions, 
some  of  its  other  effects  on  the  intestine  tend  to  counteract  this  stimu- 
lation and  inhibit  the  contraction,  and  still  other  effects,  by  producing 
changes  in  the  consistency  of  the  feces,  tend  still  further  to  lead  to 
constipaton.  The  fact  that  small  doses  of  papaverin  and  harcotin  are 
sufficient  to  counteract  the- stimulating  action  of  morphine  and  codeine 
explains  the  empirical  observation  that  opium  is  more  constipating  than 
morphine.  Experiments  made  by  Macht  with  pantopon,  a  combination 
which  contains  50  per  cent,  of  morphine,  pro^•ed  that  it  possessed  enough 
of  the  isoquinolin  derivatives  to  produce  an  inhibition  of  the  bowel  in 
place  of  the  ordinary  stimulation  following  morphine  alone. 

In  another  study  of  morphine,  Macht,  in  collaboration  with  Isaacs'" 
investigated  the  reaction  time  of  morphine.  In  the  case  of  morphhie 
alone,  or  in  combination  with  other  opium  alkaloids,  IMacht  and  Isaacs 
found  that  the  question  of  the  reaction  time  depends  on  the  dose  used. 
In  man,  after  small  doses  of  morphine,  there  is  generally  a  primary 
stage  of  stimulation  or  quickened  reaction  time ;  this  may,  or  may  not, 
be  followed  by  a  stage  of  depression,  as  indicated  by  narcosis  and 
prolongation  of  the  reaction  time.  After  large  doses  of  morphine,  the 
primary  stage  of  stimulation  may  be  very  brief  and  may  be  overlooked, 
while  the  secondary  stage  of  depression  is  predominant.  The  doses  which 
gave  the  ])rimary  stimulation  ranged  from  4  to  6  mg.  The  ordinary 
therapeutic  dose  of  morphine,  from  <S  to  If)  mg.  (|  to  |  grain),  is  too 
large  to  make  the  primary  stage  of  stimulation  \ery  noticeable.  In  the 
opinion  of  Macht  and  Isaacs,  the  primary  stage  of  quickening  or  stimu- 
lation i)ro})ably  corresponds  to  the  stage  of  well-being,  so  well  known 
to  the  pharmacologist,  ^^  hich  occurs  after  small  doses  of  opiates.  They 
attribute  the  greater  accuracy  of  the  tests  to  this  sense  of  well-being 
besides  the  slight  narcotic  effect  which,  in  ner\'ous  indiAiduals,  was  just 
sufficient  to  allay  their  anxiety. 

An  interesting  case  of  nhnormnl  rcjlexcs  caused  by  itiorjihlnc  jHnsoning 
in  the  tabetic  is  reported  by  Osnato.'-**  The  i)atient,  a  man  with  well- 
advanced  tabes,  took  eight  5-grain  tablets  of  morphine.  Typical  symp- 
toms of  opium  poisoning  resulted.  In  addition,  all  of  the  superficial 
reflexes  became  exaggerated.  He  believes  that  the  phenomena  which 
occurred  in  this  case  ujiholds  the  conception  that  morphine  is  a  cerebral 
depressant  and  spinal  stinmlant. 

In  the  treatment  of  morphine  habitues,  Loewenthal'-'  believes  that 
the  essentials  of  treatment  consist  in  securing  the  full  confidence  of  the 
victun;  the  employment  of  a  trustworthy  nurse;  and  absolute  isolation. 
Upon  entrance  to  the  hospital,  the  patient  should  be  made  to  undress 
in  one  room,  and,  after  receiving  a  warm  bath,  he  should  be  })ut  in  a 

'"  Psychobiolog^',  1917,  i,  19. 
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hospital  gown  and  removed  to  another  room.  In  this  way  the  hiding 
of  drugs  is  impossible.  Gradual  withdrawal  of  the  morphine  is  the 
method  he  employs. 

In  order  to  overcome  the  symptoms  of  withdrawal  in  the  treatment 
of  narcotic  habitues,  Stokes^^°  recommends  the  use  of  pilocarpine  and 
eserine.  He  employs  these  drugs  for  this  purpose  in  doses  far  below  the 
minimum  medicinal  doses  in  common  use.  The  largest  single  dose  of 
])ilocarpine  hydrochloride  was  to  grain;  the  average  dose  was  from 
yV  to  2V  grain  repeated  e\'ery  two  or  three  hours  for  the  first  forty- 
eight  hours,  when  the  medication,  as  a  rule,  is  discontinued.  Soon  after 
beginning  the  treatment,  the  face  becomes  flushed,  the  pupils  narrowed, 
ptyalism  and  sweating  are  Induced,  the  heart  action  is  slowed  down, 
gastro-intestinal  peristalsis  is  established,  the  gall-bladder  is  emptied, 
the  bowels  move  and  the  patient  is  hinigry.  Kefreshing  sleep  often  fol- 
lows the  first  dose — indeed,  patients  often  have  to  be  aroused  for  their 
medication.  If  the  saliva  is  swallowed,  they  are  apt  to  be  nauseated. 
While  cathartics  are  sometimes  given,  they  are  not  always  necessary, 
and  should  under  no  circumstances  contain  any  of  the  hyoscine-atropine 
group,  which  is  absolutely  contraindicated  in  this  condition.  If  the  pulse 
is  slowed  down  unduly,  it  is  better  to  cut  down  the  amounts  of  pilo- 
carpine and  eserine,  rather  than  to  lengthen  the  interval  beyond  three 
hours,  or  stop  the  medication  altogether,  for,  if  this  is  done,  naturally 
the  patient  will  again  develop  withdrawal  symptoms.  It  is  better  then 
to  give  i  or  I  grain  of  morphine,  and  half  an  hour  later  to  begin  the 
treatment  anew,  giving  the  pilocarpine  and  eserine  in  reduced  doses. 
Stokes  has  noted  no  untoward  symptoms  in  a  series  of  130  cases  made 
up  of  the  various  types  of  opium  addicts. 

Parathyroid  Gland  Extract.  This  substance  is  recommended  by 
Berkeley^^^  in  the  treatment  of  paralysis  agitans.  The  use  of  the  para- 
thyroid is  suggested  partly  because  of  the  s^iriptoms  developing  in 
animals  upon  removal  of  these  structures  and  partly  because  of  the 
finding,  in  some  cases,  of  paralysis  agitans,  of  diseased  parathyroid 
glands.  The  parathyroid  extract,  as  prepared  by  Berkeley,  comes  in 
small  capsules  (^V  grain  of  parathyroid  extract  in  milk  sugar)  and  as  a 
hypodermic  solution;  the  latter  is  marketed  in  small  rubber-stoppered 
bottles  of  ")  mils. 

The  h^-podermic  method  is  the  best,  but  is  more  expensive.  ]\Iany 
patients  do  well  on  the  capsules. 

The  dose  by  mouth  is  one  capsule  two  to  six  times  daily,  preferably 
after  eating.  The  hypodermic  solution  is  given  in  doses  of  1  or  2  mils 
once  or  twice  a  day.  One  mil.  of  the  solution  equals  f,V  grain  of  the 
extract.  Improvement  is,  as  a  rule,  slow.  The  contraindications  are 
very  few.  Berkeley,  in  an  experience  with  nearly  100  cases,  has  had 
but  1  case  in  which  the  parathyroid  could  not  be  taken  at  all.  In  this 
instance,  an  anaphylactic  sensitiveness  seemed  to  be  the  trouble.  If  the 
dose  is  pushed  too  fast,  the  tremor  may  be  made  worse. 

Phosphorus.  The  efl'ect  of  phosphorus  on  growing,  normal,  and  dis- 
eased bones  has  been  studied  roentgenologically  by  Phemister.^^^    jjig 
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findings  show  that  phosphorus  affects  the  normal  bones  of  chihh-en  in 
much  the  same  way  as  that  which  has  been  observed  in  experimental 
animals.  The  effect  on  enchondral  bone  growth  is  especially  well  marked. 
No  definite  increased  transverse  growth  could  be  made  out,  but  this 
might  readily  escape  detection  by  means  of  the  roentgen  rays.  _  Also, 
for  some  time  after  the  phosphorus  was  stopped,  there  is  a  continued, 
but  less-marked,  reproduction  of  bone. 

The  diseased  bones  showed  certain  variations.  In  osteogenesis  imper- 
fecta, the  transverse  growth  was  as  strikingly  affected  as  the  longi- 
tudinal. All  fractures  occurring  during  the  period  of  observation  healed 
except  one  at  the  middle  of  the  humerus,  which  occurred  during  the 
period  of  interruption  of  the  phosphorus,  an  inactive  stage  of  non-union 
being  established  before  removal  of  the  drug.  Judging  from  the  general 
effect  it  produces,  Phemister  believes  that  phosphorus,  if  given  early  in 
fractures  during  the  active  period  of  repair,  should  stimulate  callus 
formation  and  ossification. 

In  chronic  non-union  cases,  however,  he  thinks  little  is  to  be  expected 
from  its  use. 

In  the  case  of  rlrh-cfs,  his  observations  show  clearly  that  phosphorus, 
when  given  alone,  had  a  marked  stimulating  effect  on  bone  i)roduction 
and  conse(iuently  of  calcium  accumulation  in  the  normal  zones  of 
growth;  these  results  speak  against  the  assertions  which  ha^•e  been 
made  relative  to  calcium  metabolism  in  healthy  children.  During  the 
active  stage  of  rickets,  the  bony  tissues  have  lost  the  power  of  deposit- 
ing lime  salts;  and,  as  phosphorus  is  presumably  unable  to  restore  this 
power,  no  ai)preciable  effect  from  its  administration  would  be  detectable 
by  means  of  the  .r-rays,  although  it  may  increase  the  amount  of  osteoid 
tissue  formed.  During  the  healing  stage  of  rickets,  when  the  power  of 
laying  down  lime  salts  begins  to  return,  the  phosphorus  would  stimulate 
the  formation  of  osteoid  tissue  and  consequently  increase  the  amount  of 
bony  tissue  formed.  The  dose  is  ^ffo  grain  for  children  four  to  eight 
years  old.  The  drug  is  given  in  pill  form  two  or  three  times  a  day  and 
may  be  continued  for  months.  The  dose  after  a  time  may  be  increased 
to  Too  grain. 

Pituitary  Extract.  The  use  of  pitnitrin  in  obstetrics  is  still  being  dis- 
cussed, doctsch''"  states  that,  in  Williams'  clinic  at  the  Johns  Hop- 
kins Hospital,  the  indications  for  the  use  of  pituitrin  are  grouped  under 
three  heads:  (1)  In  the  first  place,  pituitrin  is  used  in  primiparffi  only 
when  the  head  is  beyond  the  spines  and  on  the  perineum,  thus  assuring 
free  passage  to  the  head.  In  multipariv,  it  is  frequently  used  e\en  when 
the  head  is  at  the  spines.  No  bad  results  have  been  noted  in  these  cases. 
The  use  of  pituitary  products  apparently  has  caused  a  reduction  in  the 
use  of  the  forceps  "in  this  clinic.  (2)  It  is  employed  for  the  arrest  of 
yostpartmn  hemorrhage  instead  of  ergot.  It  acts  more  rapidly  than 
g^gQl — inside  of  three  to  five  minutes — and  is  always  followed  by  ergot 
given  hA-podermically.  Ergot  is  also  given  by  mouth  if  further  bleeding 
is  feared.    The  reason  for  this  method  is  that  the  effect  of  pituitary 
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liqind  Is  rather  transient,  and  the  er^ot  is  therefore  employed  to  cause 
continued  contraction  of  the  uterus  after  the  effects  of  the  former  have 
worn  off.  Pituitary  Uquid  is  also  employed  in  cases  of  complete  uterine 
atony  after  forceps  have  been  applied.  (3)  The  drug  is  employed  in 
cases  of  Cesarean  section  as  a  prophylactic  against  hemorrhage.  The 
method  of  using  the  j^ituitrin  in  these  cases  is  as  follows:  The  syringe 
is  kept  ready,  the  ampoules  are  previously  sterilized,  and  the  injection 
is  given  into  the  posterior  wall  of  the  uterus  just  a^  soon  as  the  baby  is 
delivered.  The  action  of  the  drug  under  these  circumstances  is  very 
rapid;  the  uterus  contracts  powerfully  and  usually  becomes  board-like 
in  a  minute  and  a  half  to  two  minutes. 

The  drug  is  never  employed  in  the  primary  stage  of  labor  in  this  clinic. 
Goetsch  emphasizes  as  the  principal  danger — rupture  of  the  uterus  when 
the  drug  is  given  in  the  first  stage  before  the  cervix  is  dilated,  and  par- 
ticularly in  cases  of  weakness  of  the  uterine  walls.  The  second  major 
danger  is  asphyxiation  of  the  child  in  those  cases  in  which  rapid  delivery 
subsequently  becomes  impossible.  The  drug  acts  in  from  three  to  ten 
minutes  and  the  effect  lasts  from  three-quarters  to  one  hour.  If  no 
effect  is  produced  in  fifteen  minutes,  it  is  safe  to  repeat  the  dose.  Goetsch 
states  that  frequently  it  is  found  that  0.5  cc.  is  just  as  effective  as  1  c.c. 

Stein  and  Dover,^^*  from  their  personal  experience,  have  come  to  the 
following  conclusions:  (1)  The  use  of  pituitrin  in  far  smaller  doses  than 
the  customary  ones.  (2)  The  use  of  small  doses  of  pituitrin  in  the  first 
stage  of  labor  as  well  as  later  on.  (3)  The  use  of  small  doses  of  pituitrin 
for  the  induction  of  labor  at  term. 

Most  obstetricians  will,  I  think,  heartily  endorse  the  first  conclusion, 
but  I  question  whether  there  are  many  who  would  be  willing  to  recom- 
mend the  drug  in  the  primary  stage  of  labor  or  as  a  means  of  bringing 
on  labor. 

In  considering  the  various  methods  of  combating  postpartum  hemor- 
rhage, Thomas  ^^^  states  of  pituitrin  that  it  gives  prompt  and  satisfactory 
results.  At  the  onset  of  any  serious  hemorrhage  accompanied  by  a 
flabby,  poorly-contracted  uterus,  pituitrin  (1  c.c.)  should  be  used 
immediately.  The  action  is,  as  a  rule,  almost  immediate,  and  although 
this  action  may  be  somewhat  transient,  still  it  will  hold  the  uterus  until 
some  more  lasting  drug  can  assert  its  influence.  Keeping  this  in  mind, 
Thomas  recommends  the  hypodermic  injection  of  1  or  2  c.c.  of  ergot 
immediately  after  the  pituitrin.  He  considers  pituitrin,  solely  as  an 
emergency  drug  in  these  cases,  but,  on  account  of  its  rapid  action,  it  is 
indispensable. 

When  the  uterine  hemorrhage  is  due  to  atony  of  the  uterine  muscle, 
as  in  postpartum  or  postabortive  cases,  the  results  are  excellent. 
Novak^^*^  does  not  think  it  is  of  much  service  in  other  types  of  uterine 
hemorrhages.  When  it  acts  as  a  hemostat  it  is  because  of  its  action  in 
causing  contraction  of  the  uterine  muscle,  but  in  those  cases  in  which 
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the  bleeding  is  a])parently  due  to  an  endocrine  deficiency,  little  is  to  bl 
expected  from  it. 

Lipkis^-'"  has  employed  successfully  small  doses  of  pituitary  extract 
in  the  treatment  of  incomplete  abortion.  He  does  not  curette  or  use 
packing.  The  pituitary  extract  is  given  hypodermically  in  doses  of  0.5 
c.c.  every  day  or  every  other  day  until  the  placenta  is  expelled.  As 
a  rule,  it  takes  two  or  three  days.  Lipkis  states  that  the  operati\'e 
danger  in  these  cases  are  the  danger  of  infection  from  the  instruments 
or  hands  of  the  operator;  the  danger  of  severe  hemorrhage;  the  danger 
of  perforating  the  uterus;  "and  the  danger  of  cervical  laceration.  By 
the  use  of  pituitary  extract  he  believes  that  the  above  dangers  can  be 
ax'oided  and  the  mortality  materially  decreased. 

From  time  to  time  instances  of  rupture  of  the  uterus  are  reported 
following  the  use  of  pituitrin.  Such  a  case  is  reported  by  Colistro  and 
Platero.'^^  In  this  instance  the  labor  was  unduly  prolonged,  and, 
although  the  pelvis  was  normal  and  the  child  small,  the  continued  pres- 
sure had  weakened  the  uterine  wall  and  a  rupture  resulted.  The  fetal 
head  was  free  in  the  vagina,  but  the  annular  contracture  above  was 
■  almost  unconquerable,  although  morphine  was  given  freely. 

Tlie  discovery  that  the  administration  of  pituitary  extract  exerts  a 
marked  influence  on  the  urinary  secretion  has  led  to  a  number  of  articles 
on  this  phase  of  the  subject,  particularly  its  employment  in  cases  of 
diabetes  insipidus.  A  metabolic  study  of  the  effect  of  pituitary  adminis- 
tration in  diabetes  insipidus  has  been  made  by  Williams. ^^^  His  con- 
clusions are  summarized  as  follows: 

1.  A  brief  resume  of  the  literature  in  which  most  of  the  recent  writers 
regard  the  disease  as  due  to  hypofunction  of  the  hypophysis. 

2.  A  clinical  descrij)tion  of  a  case  in  a  woman,  aged  fifty-eight  years, 
in  which  the  chief  symptoms  were  thirst,  polyuria,  pain  in  head,  back, 
and  limbs;  impaired  eyesight,  loss  of  weight. 

3.  Physical  examination;  leukodermic  patches  on  arms  and  chest,  dry 
skin,  body  otherwise  normal.    Patient  nervous  and  irritable. 

4.  Previous  illness  negati^'e;  family  history  of  cancer,  diabetes,  and 
insanity. 

5.  ^-ray  examination;  sella  turcica  slightly  enlarged,  anterior  clinical 
processes  thin;  posterior  clinoid  processes  thin  and  of  mushroom  type. 

().  Eyes,  concentric  contraction  of  visual  and  color  fields,  and  other 
changes  suggesting  a  functional  disturbance  due  to  physiological  factors. 

7.  Average  amount  of  urine  passed  daily  when  no  ])ituitrin  was 
given  (78  days),  6277  c.c.  Average  amount  passed  dail\-  wlien  ])itiiitrin 
was  given  (142  days),  3767  c.c. 

8.  Diets  low  in  carboliydrates,  ])roteins,  fats,  and  salt  had  little  effect 
on  diuresis. 

0.  Administration  of  anterior  lobe  pituitary  body  by  mouth  was 
ineffective  in  controlling  diuresis. 

10.  Administration  of  posterior  lobe  by  mouth  was  also  without 
effect.     (This  seems* to  contradict  statement  No.  7 — Ed.). 

1"  Northwest  Medicine,  March,  19  IS. 

""  Revista  Medica  del  Uruguay,  December,  1917. 

'•■"  Kndocrinology,  .July-September,  1917. 
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11.  Removal  of  spinal  fluid  to  lessen  intracerebral  pressure  diniinishecl 
diuresis  for  one  day  only. 

12.  The  effect  of  pituitary  administration  is  i)urely  transitory.  Its 
continued  use  o^'er  a  period  of  eight  months  has  aft'orded  no  evidence 
of  permanent  improvement. 

13.  The  blood-sugar  level  on  a  diet  rich  in  carbohydrates  was  in- 
appreciably influenced  by  the  administration  of  ])ituitrin. 

14.  There  was  a  considerable  increase  in  the  cholesterin  and  fat  con- 
tent of  the  blood  which  was  uninfluenced  by  the  treatment. 

15.  The  study  of  the  urine  excretion  by  means  of  the  Mosenthal 
two-hour  renal  test  showed  that,  when  pituitrin  is  not  given,  the  kid- 
neys eliminate  large  and  variable  amounts  of  urine  during  the  day, 
and  an  even  greater  amount  during  the  night  period.  The  percentage  of 
solids  or  specific  gravity  is  fixed  on  a  low  plane  and  fluctuates  very 
little.  When  pituitrin  is  administered,  much  less  urine  is  excreted  dur- 
ing the  day  periods,  but  the  night  amount  is  quite  as  large  as  in  the 
previous  test.  The  percentage  of  concentration  of  solids  in  the  urine  is 
much  greater  and  more  variable.  Without  pituitrin,  nitrogen  elimina- 
tion was  quite  variable  during  the  day,  with  a  pronounced  response  to 
the  noon  meal,  althought  the  percentage  of  concentration  was  fixed 
during  all  but  two  of  the  periods.  The  administration  of  pituitrin  seemed 
to  stimulate  nitrogen  excretion  during  the  latter  part  of  the  day  and 
during  the  night,  more  than  half  of  it  being  eliminated  during  the  night 
hours.  Salt  elimination  is  also  on  a  higher  plane  after  the  administration 
of  pituitrhi. 

When  pituitrin  is  not  given,  salt  elimination  is  on  a  low  plane,  there 
being  quite  a  well-marked  fixation  of  concentration.  When  pituitrin 
is  administered,  both  the  amount  and  the  percentage  of  concentration 
vary  considerably,  showing  that  the  kidneys  have  a  greater  amplitude 
of  function.  As  in  the  case  of  water  and  nitrogen,  more  than  half  of 
the  salt  is  eliminated  during  the  night  hours. 

16.  The  blood  creatinin  was  normal.  The  urea  content  of  the  blood 
was  normal,  and  the  rate  of  excretion  was  apparently  improved  by  the 
administration  of  pituitrin,  as  evidenced  by  the  lower  Ambard  coeffi- 
cient. 

A  case  of  diabetes  insipidus  successfully  treated  with  subcutaneous 
injections  of  hypophyseal  extracts  (posterior  lobe  and  pars  intermedia) 
is  reported  by  Barker  and  Mosenthal. ^^^  They  were  able  to  completely 
control  both  the  pohiiria  and  the  polydipsia,  and  to  raise  the  concen- 
tration of  the  urine  to  a  normal  level.  T^^'o  doses  of  1  c.c.  each  in  the 
twenty-four  hours  were  sufficient.  The  patient's  nervousness  was 
greatly  mitigated  and  sleep  returned.  The  only  other  noticeable  effect, 
a  bowel  movement  after  each  injection.  As  a  result  of  their  ex])erience 
in  this  case  they  conclude  that: 

1 .  That  diabetes  insipidus  is  to  be  looked  upon  as  an  endocrinopathy, 
being  due  to  an  insuflficiency  of  the  pars  intermedia  of  the  hypophysis 
cerebri. 

1"  Bull.  Johns  Hopkins  Hospital,  November,  1917. 
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2.  That  the  symptoms  of  diabetes  insipidus  can  be  controlled  by  a 
substitution  therapy,  namely,  by  the  subcutaneous  injection  of  extract 
of  the  posterior  lobe  and  pars  intermedia  of  the  hypophysis  cerebri. 

Additional  cases  treated  in  this  way  are  reported  by  Lereboullet/^^ 
Lafora/''^  and  Rosenbloom.^^^ 

In  an  experimental  study  on  the  effect  of  intuitary  extracts  on  the  daily 
output  of  urine,  Rees"^  found  that  subcutaneous  injections  of  the  extract 
did  not' alter  ciuantitatively  the  daily  output  of  urine  in  cats  and  rab- 
bits, nor  did  they  cause  any  marked  variation  in  the  specific  gravity 
of  the  urine.  The  subcutaneous  injection  of  pituitary  extract  causes  a 
delay  of  seven  or  eight  hours  before  the  beginning  of  the  diuresis  which 
follows  the  ingestion  of  large  amounts  of  water.  This  delay,  however, 
does  not  cause  any  variation  in  the  total  amount  of  urine  excreted  in 
twenty-four  hours.  The  delay  in  diuresis  caused  by  the  injection  he 
attributes,  in  part  at  least,  to  a  delayed  absorption  from  the  alimentary 
canal.  Furthermore,  the  subcutaneous  injection  of  pituitary  extract 
has  no  influence  on  the  diuresis  induced  by  a  continuous  intravenous 
injection  of  istonic  salt  solution. 

Pituitrin  has  also  been  shown  to  have  a  marked  influence  on  the  intes- 
tines. Conley^'*'^  points  out  that,  aside  from  its  use  in  obstetrics,  pituitrin 
has  several  other  important  indications.  One  of  the  most  important 
uses  is  in  the  expulsion  of  gas  from  the  intestines,  accomplished  by  its 
characteristic  action  on  the  unstriped  muscles  of  the  intestines.  The 
most  frequent  indication  is  in  the  intestinal  paralysis  or  atony  of  the  gut 
in  postoperative  cases.  Conley  has  also  used  pituitrin  under  similar 
circumstances  in  pneumonia,  nephritis  and  peritonitis. 

Another  important  use  of  pituitrin  is  in  ischuria,  because  of  its  action 
on  the  bladder  musculature.  It  is  especially  useful  in  the  urinary  sup- 
pression following  abdominal,  vaginal  or  rectal  operations  and  in  the 
ischuria  after  labor.  Conley  states  that  he  has  never  had  to  catheterize 
a  woman  after  labor  if  he  had  used  pituitrin  (hiring  labor. 

Pimental'*^  reports  10  cases  in  which  he  was  able  to  regulate  the  bowel 
functi(m  by  means  of  injections  of  pituitary  extract  administered  hypo- 
dermically.  In  some  instances  three  injections  at  a  week's  interval  were 
refiuired  before  the  movements  occurred  normally.  lie  failed  in  one 
case  in  which  for  many  years  the  bowels  had  only  moved  after  rectal 
injections. 

Kirmisson''*''  has  had  excellent  results  from  jiituitary  extract  in  cases 
of  ixirahjsis  o/  the  howel  following  operations  for  aj^pendicitis.  Additional 
evidence  as  to  the  efficacy  of  i)ituitrin  in  })ost()i)erative  cases  is  furnished 
by  Davis  and  Owens. '■^**  They  have  found  that  the  bogey  of  ])ost- 
operative  gas  pains  can  be  laid  to  rest  by  the  use  of  pituitrin.  As  a 
result  of  experimental  studies,  Davis  and  Owens  conclude  that: 

'^'  .\n;ile.s  dc  la  Facultad  de  Mediciiia,  December,  1917. 

'•'2  Archivos  Kspanoles  de  Pedialria,   December,   1917. 

'"  .Journal  of  the  American  Medical  .\.ssociatioii,  May  4,  191S. 

'"  American  .lournal  of  I'hvsiologv,  March,  1918. 

"■•  .Journal- Lancet,  Aufjust.  1917.  "*  Brazil  Medico,  August  4,  1917. 

'■"  Bulletin  de  I'Academie  de  Medecine,  January  29,  1918. 

"8  New  Orleans  Medical  and  Surgical  Journal,  March,  1918. 
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First,  that  pituitrin  is  a  valuable  drug  stimulating  the  muscular  coat 
of  the  intestine  after  abdominal  section  in  non-septic  cases. 

Second,  that  it  is  of  decided  assistance  in  preventing  postoperative 
shock  after  abdominal  section  in  non-septic  cases,  as  evidenced  by  the 
lack  of  rise  of  temperature  and  pidse-rate. 

Third,  that  it  had  very  little,  if  any,  effect  upon  cases  complicated 
with  sei)tic  i)eritonitis,  but  their  results  in  this  group  are  inconclusive, 
on  account  of  the  small  ninnber  of  cases. 

Fourth,  that  it  stimulates  the  secretory  action  of  the  kidneys  in  cases 
of  eclampsia. 

Fifth,  that  it  materially  reduces  the  amount  of  postoj^erative  suffering. 

The  use  of  piiiiifrin  as  a  prophylactic  agaiii,s'f  hemorrhage  in  tonsillar 
and  nasal  operations  is  recommended  by  Salinger. ^^^  He  has  found  that 
pituitrin,  given  as  a  prophylactic  before  tonsillectomy,  will  in  most  cases 
diminish  the  amount  of  blood  lost,  particularly  under  general  anesthesia. 
When  used  for  the  control  of  a  secondary  hemorrhage,  pituitrin  is  a 
successful  agent,  acting  promptly,  particularly  in  tonsillar  and  turbinal 
hemorrhages. 

Zueblin^^"  reports  4  cases  of  hay  fever  in  which  there  was  marked  cir- 
culatory depression  and  digestive  disorders.  Under  the  use  of  j^ituitrin 
and  adrenalin  these  cases  showed  a  reduction  in  the  size  of  the  heart, 
better  heart  sounds  and  improved  blood-pressure  findings.  Sympto- 
matically,  the  attacks  did  not  return,  or  were  lessened  in  severity. 
From  the  therapeutic  standpoint,  he  believes  that  pituitrin  administered 
in  appropriate  doses  may  remove  the  cardiovascidar  depression,  and,  in 
some  instances,  cure,  or  at  least  alleviate,  the  clinical  symptoms. 

While  he  does  not  think  that  pituitrin  is  the  only  treatment  for  hay 
fever,  or  that  pollen  vaccination  is  out  of  place,  he  does  believe  that 
the  attendant  signs  of  vasomotor  and  cardiac  weakness  ought  to  be 
considered  in  the  treatment  of  these  cases. 

Placental  Extract.  McXeile's^^^  experience  with  the  effect  of  this 
extract  during  the  first  days  of  lactation  did  not  warrant  any  definite 
conclusions.  In  patients  fed  desiccated  placenta  there  was  apparently 
some  change  in  the  chemical  composition  of  the  milk  during  the  first 
eleven  days  of  lactation.  The  most  marked  change  was  an  increase  in 
the  percentage  of  lactose,  accompanied  by  a  slight  increase  in  the  per- 
centage of  protein  and  a  slight  decrease  in  the  percentage  of  fat.  There 
was  no  deficiency  in  the  amount  of  milk  among  the  women  recei^'ing 
desiccated  placenta,  but  the  reverse  was  true  among  those  who  did  not 
receive  it.  At  the  end  of  eleven  days  the  babies  whose  mothers  received 
the  agent  were  about  four  ounces  heavier  than  those  that  did  not. 

Potassium  Iodide.  The  ivtravenons  nsc  of  iodide  of  potassivm  is  re- 
ported by  Simon. '^'-  He  resorted  to  this  method  in  a  patient  who  was 
not  taking  the  drug  by  mouth  as  ordered.  He  has  employed  the  intra- 
venous method  in  (>  cases.    There  were  no  symptoms  of  iodism,  and  no 

1"  Therapeutic  Gazette,  January,  1918. 

160  Medical  Record,  .July  7,  1917. 

'51  American  Journal  of  Obstetrics  and  Diseases  of  ('hildren,  March,  1918. 

152  Bull.  d.  1.  Soc.  Medicale  de  H6pitaux,  November  16,  1917. 
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appreciable  by-effects.  He  began  with  0.05  c.c.  of  potassium  iodide  in 
1  c.c.  of  water,  and  gradually  increased  the  dose  to  0.9  gm.  in  solution 
of  0.25  gm.  to  the  cubic  centimeter  of  water.  Elimination  of  the  iodide 
by  the  kidneys  was  tested  as  follows:  5  c.c.  of  chloroform  were  added 
to  10  c.c.  of  urine  and  the  addition  of  2-c.c.  of  nitric  acid  rendered  nitrous 
by  the  addition  of  sodium  nitrite  in  the  proportion  of  10  eg.  to  100  c.c. 
The  mixture  is  then  agitated  and  set  aside.  The  positive  response  is  a 
violet  tint  in  the  chloroform.  This  simple  test  is  sufficient  to  indicate 
the  maximinn  and  the  end  of  the  elimination  of  the  iodine. 

Buchholtz'^^  re])orts  some  experimental  studies  on  the  absorption  of 
iodides  from  the  digestive  tract,  their  persuage  hito  the  blood,  and 
elimination  in  the  urine.  x\ccording  to  his  experience,  they  do  not 
seem  to  be  absorbed  in  the  stomach  at  all.  After  each  dose  the  amount 
in  the  blood  rose  but  soon  dropped,  indicating  that  to  kee])  the  organism 
constantly  under  the  influence  of  the  drug  requires  frequent  small  doses 
over  the  entire  day.  The  elimination  in  the  urine  reaches  its  height  in 
about  2  hours,  but  the  length  of  the  inter\'al  is  dependent  on  the  prompt- 
ness with  >\hich  the  stomach  contents  are  passed  along.  Any  benefit 
the  iodine  may  have  in  circulatory  disturbances  are  due,  in  Buchholtz's 
opinion,  to  a  syphilitic  origin  of  the  trouble. 

Proteins.  During  the  last  few  years  considerable  light  has  been  thrown 
on  the  etiolog\'  of  a.sfhma.  In  the  great  majority  of  these  cases,  it  can 
be  shown  that  the  exciting  cause  of  an  asthmatic  attack  is  some  protein. 
The  exact  protein  can,  as  a  rule,  be  determined  by  means  of  skin  tests, 
and,  when  this  is  ascertained,  the  patient  can  then  be  imniunized. 
Walker'-'^'*  states  that  asthmatics  who  are  sensitive  to  the  protein  found 
in  horse  dandruff"  and  in  cat  hair  are  relieved  by  subcutaneous  injections 
of  these  j)roteins.  He  is  unable  to  state  how  long  such  relief  will  last 
after  the  treatment  is  discontinued,  but  some  cases  ha^'e  remained  free 
from  asthma  as  long  as  five  or  six  months  while  treatment  was  continued. 

Those  who  are  sensitive  to  the  proteins  found  in  staphylococcus 
l)yogenes  aureus  and  albus  are  also  relieved  by  the  subcutaneous  injec- 
tions of  these  proteins.  In  the  case  of  the  former,  relief  continues  for 
five  or  six  months  after  the  treatment  is  discontinued,  but,  with  the 
latter,  the  interval  is  shorter. 

Those  who  are  sensiti\'c  to  food  protein  are  relieved  ])\-  omitting  the 
offending  substance  from  the  dietary.  The  subcutaneous  injection  of 
such  proteins  exerts  no  curative  effect,  however. 

Walker  has  found  that  patients  who  are  sensitive  only  to  closely 
related  ])r()teins  are  the  simplest  to  treat,  while  those  who  are  sensiti\e 
to  several  tyi)es  of  i)r()teins  which  are  not  closely  related  are  the  most 
difficult  to  treat. 

He  stated  that  there  seems  to  be  two  types  of  colds  and  bronchitis; 
one  type  is  anaphylactic,  and  relief  or  freedom  from  this  attack  follows 
proper  treatment  with  ])roteins;  the  other  t\pe  seems  to  be  caused  by 
Ijuctcria,  and  fretiuently  vaccines  relieve  and  prevent  these. 

'6'  Ugeskrift  for  Laegcr,  June  24,  191S. 

'"  Journal  of  Medical  Research,  July,  1917. 
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Quinine.  Doadrick'*''  states  that  the  f annate  of  fjnininr,  on  account  of 
the  small  proportion  of  alkaloid  and  slight  solubility,  has  been  rarely 
employed  in  this  country  in  the  therapy  of  malaria.  In  his  experience, 
howe\('r,  to^vther  with  the  rejjorts  of  the  Italian  {)hysicians,  he  has 
formulated  the  followinij  conclusions: 

1.  The  tannate  of  (|uiiiiiie  is  almost  completeI\'  absorbed  from  the 
alimentary  tract. 

2.  It  is  more  slowly  absorbed  and  more  slowly  eliminated  than  the 
other  salts  of  (juinine,  and  remains  in  the  system  longer. 

3.  A  small  quantity  only  of  the  salt  is  acted  upon  by  the  gastric  juice, 
but  is  largely  absorbed  from  the  bowel  after  contact  with  the  bile  and 
pancreatic  juice. 

4.  It  is  not  a})sorbed  when  injected  into  the  rectum. 

5.  It  is  better  tolerated  by  the  stomach,  intestines,  and  nervous 
system  than  the  sulphate. 

6.  The  clinical  results  with  the  tannate  of  quinine  are  entirely  satis- 
factory. 

7.  Being  nearly  tasteless,  it  is  especially  adapted  to  the  treatment  of 
malaria  in  children. 

8.  It  has  a  good  effect  upon  diarrhea  and  dysentery  complicating 
malaria. 

9.  It  is  several  times  less  expensive  than  any  other  tasteless  prepara- 
tion of  quinine. 

In  regard  to  the  method  of  administering  the  drug,  Deadrick  states 
that  there  are  three  chief  modes  of  administration:  (1)  The  method  of 
Torti,  a  single  dose  before  the  paroxysm;  (2)  the  method  of  Sydenham, 
a  single  dose  in  the  decline  of  the  paroxysm;  (3)  the  method  of  fractional 
doses.  Deadrick  believes  that  the  last  mentioned  method  has  the  follow- 
ing advantages:  (1)  Quinine  given  in  this  way  is  better  borne  by  the 
digestive  and  nervous  systems;  (2)  the  loss  of  one  dose  by  vomiting  or 
failure  of  absorption  is  not  of  so  much  importance;  (3)  the  method  is 
adapted  to  tertian,  quartan  or  estivo-autumnal  infections;  this  is  impor- 
tant, for  sometimes  these  cannot  be  differentiated  clinically;  (4)  it  is 
adapted  especially  to  estivo-autumnal  infections  where  sporulation  is 
not  so  nearly  synchronous;  (5)  the  time  of  administration  is  not 
dependent  on  parasitic  findings  or  definite  stages,  both  of  which  may  be 
obscure  when  the  patient  has  previously  taken  quinine;  (6)  an  experience 
in  many  hundreds  of  cases  has  proved  its  value. 

Deacirick's  method  of  administration  is  as  follows:  The  average  dose 
is  1  grain  an  hour,  given  usually  2  grains  every  two  hours,  3  grains  every 
three  hours,  or  4  grains  every  four  hours,  night  and  day.  It  is  especially 
important  that  the  drug  be  given  during  the  night,  since  thus  only  may 
the  blood  be  charged  during  the  day,  when  sporulation  occurs.  Cincho- 
nism  is  no  guide  to  the  quantity  to  be  given;  it  is  not  the  patient  against 
which  the  (luinine  is  directed,  but  the  parasite.  The  drug  should  be  con- 
tinued for  two  days  after  the  subsidence  of  the  fever  and  in  the  quantity 
employed  during  the  fever.    Thereafter  about  15  grains  on  two  successive 

1=5  Medical  Clinics  of  North  America,  May,  191S. 
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days  of  each  week  should  be  given  for  at  least  two  or  three  months  to 
prevent  relapse,  even  though  the  patient  leaves  the  malarial  locality. 
Deadrick  insists  that  a  few  days'  treatment  with  quinine  no  more  cures 
malaria  than  does  a  few  weeks'  rubbing  with  mercury  cure  syphilis. 

In  an  extensive  study  of  the  effect  of  the  quinine  salts  in  the  treatment 
of  malaria,  Thomson^"**  emphasizes  the  fact  that  while  quinine  still 
remains  the  true  specific  in  this  infection,  it  will  not  cure  every  case  and 
that  no  definite  and  infallible  cure  for  all  cases  is  yet  known.  This  is  to 
be  attributed  partly  to  the  fact  that  the  vital  resistance  of  the  patient 
may  be  poor  and  partly  to^he  fact  that  the  infection  in  certain  portions 
of  the  world  seems  to  be  more  resistant  to  cjuinine  than  others,  entirely 
apart  from  the  particular  part  of  the  organism  which  may  produce  the 
infection. 

Thomson  is  firmly  of  the  belief  that  nothing  less  than  the  continuous 
use  of  quinine,  'AO  grains  daily  given  in  solution  by  the  mouth  for 
three  weeks,  can  be  considered  as  a  curative  treatment.  Smaller  doses 
administered  for  a  shorter  time  may  seem  to  ha\e  produced  a  cure,  both 
from  the  standpoint  of  the  patient  and  from  the  examination  of  the 
blood,  yet,  if  treatment  is  stopped  at  an  earlier  time,  relapses  all  too 
frequently  occur.  It  is  also  advisable,  in  Thomson's  opinion,  to  continue 
the  treatment  for  two  additional  months  with  smaller  doses  (15  grains 
daily).  The  use  of  small  doses  (10  to  15  grains  daily)  is  not  advisable  in 
the  acute  stages  of  the  infection,  for,  while  the  parasites  may  disappear 
temjiorarily  and  the  patient  appear  to  be  cured,  relapses  are  almost  sure 
to  follow. 

This  opinion  is  also  borne  out  by  the  experience  of  Stephens,^"  and  his 
co-workers.  They  studied  the  effects  of  doses  ranging  from  5  to  90 
grains  in  two  successive  days.  Regarded  from  the  curative  point  of  view, 
that  is,  the  prevention  of  relapse,  no  success  was  obtained  when  the 
dosage  was  less  than  45  grains. 

In  the  irealvieni  of  the  resi.stdut  J'onu.s  of  the  disease  the  consensus  of 
opinion  seems  to  be  in  fa\()r  of  the  intrarenous  use  oj  quinine.  Thomson'^* 
advocates  this  not  only  in  the  resistant  types  of  the  disease  but  also  in 
those  which  have  rela])sed  several  times  in  spite  of  thorough  oral  treat- 
ment. 

James''-'  selected  iov  the  intravenous  method  certain  |jatients  in  whom 
vigorous  courses  of  quinine  treatment  by  the  mouth,  and  intramuscularly 
had  failed  to  prevent  the  recurrence  of  relapses,  either  ver>'  shortly  after 
the  cessation  of  the  treatments,  or,  in  1  or  2  cases,  actually  during  their 
progress.  His  chief  j)urp()se  was^  to  hnd  out  whether  a  course  of  (piinine 
given  intravenously  would  be  more  effective  in  preventing  relapses  than 
the  other  modes  of  administering  the  drug.  A  number  of  patients  were 
treated  with  the  chief  object  of  ascending  the  smallest  dose  of  f|uinine 
which,  when  given  intra\enously,  would  suflice  to  cause  the  disappear- 
ance from  the  peri])heral  blood  of  all  the  asexual  ])arasites  of  a  given 
generation.     His  conchisions  on  this  point  are  as  follows: 

'■■'' .JdUiiKil  ol    I'oyal   Army  Medical  Corps.  1".)17. 

'■'''  .Annul.s  of  Tropical  .Mcdiciiu'  and  I'arasitology,  Januar\',   1917.  '■'"*  Loc.  cit, 
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1.  A  single  Hose  of  0  fjrains  of  (luinine  hihydrocliloride  ^i^'^i^  intra- 
venously at  the  time  of  rv^ox  caused  a  marked  reduction,  hut  hy  no  means 
a  complete  disappearance,  of  all  the  asexual  parasites  of  the  generation 
which  caused  the  rigor. 

2.  A  single  dose  of  9  grains  in  the  same  conditions  sometimes  effected, 
hut  sometimes  failed  to  effect,  the  complete  disapi)carance  of  all  the 
asexual  parasites  of  the  generation  which  caused  the  rigor. 

3.  A  single  dose  of  15  grains  given  intravenously  at  the  time  of  rigor 
invariably  caused  the  disappearance  of  all  the  asexual  parasites  which 
caused  the  rigor;  but 

4.  The  same  dose  given  on  the  day  of  interval  between  two  paroxysms 
did  not  effect  a  complete  disappearance. 

5.  "When  two  or  more  generations  of  parasites  were  present,  it  was 
necessary,  in  order  to  insure  the  disappearance  of  all  asexual  parasites 
from  -the  peripheral  blood,  to  repeat  the  intravenous  dose  of  15  grains 
at  such  times  as  would  insure  the  presence  of  quinine  in  the  blood  while 
the  parasites  of  the  different  generations  were  sporulating. 

6.  As  regards  the  rapidity  with  which  a  sufficient  dose  administered 
intravenously  caused  the  disappearance  of  asexual  parasites  from  the 
peripheral  blood,  a  marked  reduction  in  numbers  was  easily  appreciable 
six  hours  after  the  administration,  and  disappearance  was,  as  a  rule, 
complete  eighteen  hours  after  the  administration. 

7.  As  regards  the  effect  upon  sexual  forms  of  the  i)arasite,  a  single  dose 
of  15  grains  did  not  ai)pear  to  lessen  appreciably  the  number  present 
in  the  peripheral  blood;  and  in  ordinary  thin  films  of  finger-blood  from 
2  patients  who  had  received  a  daily  dose  of  15  grains  intravenously  for 
four  days,  gametocytes  could  still  be  found  without  prolonged  search. 

Rogers"^"  points  out  that  while  quinine  has  for  long  been  given  intra- 
venously in  cases  of  pernicious  malaria  with  cerebral  symptoms,  it  is 
often  delayed  too  long  to  avert  a  fatal  issue.  In  his  opinion,  the  danger  of 
this  method  is  mainly  in  delaying  its  use  too  long.  In  a  study  of  the 
toxicity  of  the  various  ciuinine  salts  given  intravenously,  he  has  come  to 
the  conclusion  that  the  bihydrochloride  and  the  acid  hydrobromide  of 
quinine  are  the  best  salts  to  use.  The  latter  is  much  the  least  toxic  and 
causes  less  giddiness,  but  it  must  be  remembered  that  it  contains  only 
three-fourths  as  much  of  the  alkaloid  as  the  bihydrochloride.  As  three 
grains  of  bihydrochloride  contain  as  much  quinine  as  four  of  the  acid 
hydrobromide,  after  conuuencing  with  0.5  gram  doses  to  ascertain  whether 
the  patient  has  any  idiosyncrasy  toward  the  drug,  up  to  12  grains  of  the 
bihydrochloride  or  16  grains  of  the  acid  hydrobromide  (approximately 
1  gram),  in  7^  and  10  c.c,  respectively  of  normal  saline  (making  ])rac- 
tically  10  per  cent,  solutions),  may  be  given  once  daily  for  at  least  four 
days. 

In  Rogers's  opinion  a  material  advantage  of  early  intravenous  adminis- 
tration is  likely  to  be  that  dangerously  severe  uifecticms,  which  ma>- 
terminate  at  any  moment  in  fatal  coma  under  oral  achninistration  of 
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quinine,  are  likely  to  be  rapidly  controlled,  and  the  present  mortality 
from  malaria  to  be  reduced  to  practically  nil. 

Thomson^^i  gives  larger  doses.  Among  his  general  conclusions,  he 
states  that  this  method  has  special  advantages  in  the  treatment  of  the 
disease  during  the  periods  of  activity.  By  this  route  and  at  these  times, 
the  fidl  quantity  of  quinine  given  can  be  concentrated  against  the  para- 
site at  the  moment  when  it  is  most  susceptible  to  its  action;  and  the 
maximum  efi'ect  of  the  drug,  within  therapeutic  limits,  can  then  be  ob- 
tained. By  attention  to  a  simple  technic,  quinine  bihydrochloride  in 
20  per  cent,  solution  can  be  safely  and  conveniently  given  intravenously 
up  to  15  grains  of  the  salt  for  a  dose — a  5  c.c.  syringe  and  a  suitable 
hypodermic  needle  being  the  only  special  ap])aratus  required. 

In  1<S  consecutive  cases  of  malignant  tertian  with  remittent  fever,  and 
with  ring  forms  of  P.  falciparum  present  in  the  perijjheral  blood,  a  single 
intravenous  injection  of  1.5  grains  of  quinine  bihydrochloride  in  20  ])er 
cent,  solution  was  sufficient  to  break  the  attack  in  every  case;  and, 
once  the  attack  was  broken,  doses  of  quinine  by  the  mouth  which  had 
been  insufficient  to  reduce  the  temperature  were  not  sufficient  to  keep 
it  down.  King  forms  of  the  parasite  quickly  disappeared  from  the 
circulating  l)lood  after  the  injection,  but  crescents  were  not  directly 
affected. 

In  32  consecutive  cases  of  benign  tertian,  a  single  intravenous  injection 
of  12  grains  of  quinine  bihydrochloride  in  20  per  cent,  solution  given 
during  a  paroxysm  was  sufficient  to  break  the  attack  so  that  the  par- 
oxysm next  in  ohUt  did  not  occur.  This  was  so  even  in  those  cases  in 
which  a  quotidian  tyjjc  of  fever  was  to  be  expected. 

The  intravenous  injection  of  a  20  per  cent,  solution  of  quinine  bihydro- 
chloride in  normal  saline  in  tiie  times  stated  can  be  relied  upon  to  break 
])r()mptly  an  attack  of  malaria;  and  although  inunediate  sterilization  or 
even  sterilization  after  any  single  course  of  treatment,  in  cases  that  have 
already  relapsed  sex'eral  times,  is  not  to  be  expected,  it  is  reasonable 
to  suppose  that,  if  each  relapse  is  cut  short  on  the  day  of  onset,  the 
l)ati(>nt  will  stand  a  much  better  chance  of  ultimate  sterilization.  The 
siiorter  the  time  that  the  parasite  is  allowed  to  go  on  multii)iying,  the 
less  will  be  the  risk  of  secondary  changes,  also  the  greater  will  be  the 
chance  of  (|uick  and  sure  destruction  of  the  parasite,  and  of  complete 
recovery. 

"^riie  intra x'cnous  injection  of  from  10  to  15  grains  of  the  bihydro- 
chloride of  (|uininc  is  also  reported  by  Ste})hens,  Yorke,  Blacklock, 
Macifil  and  ( "ooper."'- 

Intramusciilar  injecflons  are  the  subject  of  some  difference  of  opinion. 
Ross  has  exj)ressed  the  belief  that  for  severe  cases,  to  judge  by  ex})eri- 
m(Mital  evich'uce,  this  method  is  useless.  Fox"''  takes  excei)tion  to  this 
])()iiit  of  \iew.  ilis  exj)erience  in  an  infected  district,  sucli  as  the  Feder- 
iitctl  Malax-  States,  is  distinctly  in  fiixor  of  this  method.     Stephens, '^■' 

"•■'  Loc.  cit. 
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and  his  co-workers,  recoinineml  for  iutrainiisciilar  injections  the  followni^ 
method:  1  ^^ram  of  quinine  alkaloid  is  dissolved  in  1  e.c.  of  90  per  cent, 
alcohol  and  the  volume  made  up  to  :!  c.c.  with  sesame  oil.  This  gives  a 
clear,  viscid  solution  cai)al)le  of  being  easily  injected,  and  contaming 
approximately  o  grains  of  the  alkaloid. 

In  administering  quinine,  Thomson'^'^  advises  combining  with  it  arsenic 
in  the  form  of  liquor  arsenicalis  in  2-minim  doses  three  times  daily. 
The  (U)se  should  be  gradually  increased  to  o  minims  three  times  daily. 
Falconer  and  Anderson"'"  report  favorably  on  the  association  of  gah/l 
with  quinine  in  the  treatment  of  cases  of  subtertian  cerebral  malaria. 

In  regard  to  the  prophiiladic  use  of  qui  nine,  Treadgokh^"  wh()  served 
with  the  British  forces  in  Macedonia,  does  not  believe  in  its  efficiency. 
He  says  that,  speaking  geuerally,  (luinine  prophylaxis  is  usually  a  bad 
investment  for  immigrants  in  the  absence  of  protection  against  mos- 
quitoes. So  far  as  the  Allied  armies  in  IVIacedonia  are  concerned,  there  is 
e\ery  reason  to  suppose  that  quinine  taken  dail>-  over  periotls  of  many 
months,  has  increased  the  severity  and  chronicit\'  of  the  disease  in  a 
certain  proportion  of  cases.  Taking  into  consideration  the  advantages 
and  the  disadvantages  of  quinine  prophylaxis,  Treadgold  believes  that 
the  disad^'antages  outweigh  the  advantages. 

The  use  of  quinine  and  urea  injections  in  the  treatment  of  e.vophfluilmic 
goitre  is  fa^■orably  reported  by  Watson. '«^  He  states  that  this  treatment 
has  its  limitations,  as  has  any  other  method,  but,  in  properly  selected 
cases,  is  capable  of  giving  excellent  results.  If  the  best  results  are  to  be 
obtained,  h\perthyroidal  patients  must  have  at  least  a  \ear  of  mental 
and  physical  rest  after  the  treatment  has  been  completed. 

Quinine  is  one  of  the  drugs  which  frequenth'  gi^•es  rise  to  untoward 
symptoms  in  those  having  an  idiosyncrasy  to  it.  Sinton'^^  has  reported 
5  cases.  He  quotes  I\Iac(iilchrist  who  stated  that,  "  as  regards  unpleas- 
ant by-effects  of  these  alkaloids,  buzzing  in  the  ears  was  most  frequently 
associated  with  quinine  and  quinoidine;  amblyopia  with  quinine  and 
cinchonine;  diarrhea  with  cinchonine  if  administered  over  a  week;  and 
nausea  with  quinoidine.  Cinchonidine,  even  in  large  doses,  caused  no 
unpleasantness  of  any  kind. "  vSinton's  cases  were  as  follows:  (1)  The 
idiosyncrasy  took  the  form  of  a  marked  edema  of  the  face  and  eyelids, 
although  only  40  grains  of  quinine  had  been  given  in  two  days.  (2) 
Following  a  prophylactic  dose  of  10  grains  of  quinine  sulphate  in  tablet 
form,  the  ])atient  in  about  an  hour's  time  complained  of  great  itching  and 
had  a  marked  urticarial  rash  all  over  the  body.  The  rash  lasted  four  or 
five  hours  and  was  accompanied  b>'  very  severe  headache.  Buzzing  in 
the  ears  lasted  two  days.  (3)  After  a  dose  of  5  grains  of  quinine  sulphate 
in  solution  the  patient  developed  severe  vomiting  and  diarrhea  in  about 
half  an  hour  and  a  diftuse  urticarial  rash  appeared  all  over  his  body  after 
one  hour.     The  rash  lasted  five  or  six  hours.     He  also  complained  of 

1^^  Loc.  cit. 
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verti.u'o  and  severe  headache.  The  use  of  eiiiehoiiidine  sulphate  produced 
sunihir,  hut  less  severe,  symptoms.  (4)  After  the  ingestion  of  5  grains 
of  quinine  sulphate  the  patient  had  se\'ere  vomiting  and  diarrhea,  with 
profound  prostration.  An  urticarial  rash  appeared  all  over  his  body  and 
his  eyes  became  very  congested.  Cinchonidine  sulphate  in  o-grain  doses 
did  not  produce  any  untoward  symptoms,  (o)  A  man  who  gave  a  his- 
tory of  becoming  semicomatose  and  had  severe  vomiting  and  diarrhea 
whenever  he  took  quinine  as  a  prophylactic  was  given  5  grains  of  cinchon- 
idine  sulphate  in  solution^  Fifteen  minutes  later  he  was  brought  back 
to  the  hospital  in  a  collapsed  condition.  He  was  semicomatose,  his  face 
and  conjunctivie  were  very  congested,  his  pupils  dilated  and  his  eyes 
turned  up.  He  was  apparently  profoundly  shocked,  having  a  tem- 
jHTature  of  95°  F.  A  few  minutes  later,  after  being  given  stimulants, 
lie  recovered  consciousness  and  complained  of  chilliness  and  severe 
headaclic.  A  few  hours  later  an  urticarial  rash  appeared  on  his  body. 
Headache  and  buzzing  in  the  ears  continued  for  several  days. 

Martin""  reports  a  case  of  idiosyncrasy  following  the  injection  of  3 
minims  of  a  10  per  cent.  soluti(m  of  ((uinuie  and  urea  hydrochloride.  The 
symi)toms  complained  of  were  swelling  of  the  hands  and  feet,  and  numb- 
ness of  the  extremities,  h'or  a  few  hours  there  was  some  difficulty  in 
breathing,  associated  with  a  tendency  to  fainting,  and  some  nervous 
perturbation.  Later,  an  urticarial  rash  appeared,  and  was  associated 
with  intense  itching.  The  attack  subsided  in  two  da\s.  Although  the 
patient  had  had  two  previous  experiences  with  quinine,  she  neglected  to 
sa\-  anything  about  them. 

Among  the  untoward  symi)toms  of  intolerance  to  (piinine  noted  by 
Samaja'"^  hemorrhagic  ])inpura  was  not  exceptional,  but  the  dose  of  the 
drug  usually  was  large  when  this  by-eflVct  was  observed.  In  1  case, 
however,  severe  purpura  develoi)ed  after  doses  of  only  1  mg.  per  kilo- 
gram of  body  weight.  The  attacks  of  purpura  followed  whether  the 
(|uinine  was  given  orally  or  subcutaneously.  While  it  did  occur  after 
the  administration  of  small  amounts  of  quinine,  the  intensity  of  the 
pur])ura  was  more  pronounced  in  proportion  to  the  largeness  of  the  doses. 
Klliott'"  has  called  attention  to  the  fact  that,  as  the  result  of  the  war, 
large  numbers  of  medical  officers  have  been  suddciil,\  forced  to  treat 
diseases  of  which  they  previously  knew  but  httle.  Among  these  Is 
malaria.  The  result  has  been  that  quinine  has  been  used  in  many 
instances  in  a  careless  manner.  For  instance,  he  refers  to  one  medical 
officer  who  gave  90  grains  of  quinine  a  day  for  seven  days,  apparently 
with  no  idea  that  such  amounts  are  extremely  dangerous. 

He  has  been  i)rompted,  therefore,  to  make  an  extensive  study  of  the 
literature  on  the  subject  of  (luinine  poisoning,  with  special  reference  to 
quinine  amblyopia.  He  grouped  the  cases  as  follows:  (1)  Cases  in  which 
huge  doses  resulted  in  permanent  damage  to  the  sight.  In  this  group  as 
nuich  as  1()94  to  400  or  oOO  grains  were  taken  in  a  few  <la\s.  (2)  Cases 
in  w  hich  the  dosage  ranged  from  'A  drams  to  half  an  ounce.     In  all  of  this 
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group  the  damage  to  the  sight  seems  to  have  been  permanent.  (3)  Cases 
in  which  the  dosage  amounted  to  about  100  grains.  Permanent  damage 
to  the  sight,  so  far  as  he  could  judge  from  the  records,  occurred  in  this 
group.  (4)  The  same  is  to  be  said  For  cases  in  which  the  dosage  ranged 
from  40  to  SO  grains,  (o)  This  group  represents  those  in  whom  there  was 
apparently  an  idiosyncrasy  to  the  drug.  Thus,  permanent  or,  more  often 
temporary  amblyopia  followed  the  administration  of  small  amounts  of 
the  drug.  For  example,  in  a  case  recorded  by  de  Schweinitz,  temporary 
amblyopia  followed  the  administration  of  15  grains  of  quinine  in  divided 
doses  in  twenty-four  hours.  (6)  Finally,  there  is  a  small  group  in  which 
very  serious  symptoms  or  a  fatal  result  followed  the  administration  of 
very  small  amounts  of  the  drug.  Elliott  believes  that  the  time  is  more 
suitable  to  consider  the  subject  of  quinine  poisoning  in  all  its  bearings, 
to  review  what  has  been  written  anrl  learned,  and  to  raise  a  note  of  warn- 
ing, lest  in  our  endeavor  to  extinguish  the  germs  of  malaria,  we  should 
be  led  into  the  dangers  that  surround  the  abuse  of  quinine.  To  save  a 
man  from  death,  only  to  leave  him  amblyopic,  hemeralopic  and  with 
contracted  fields,  is  to  render  him  a  poor  service  indeed. 

Radium.  The  London  Radium  Institute^"  has  issued  a  report  on  the 
use  of  radium  as  a  therapeutic  agent  in  malignanf  disease.  The  report 
covers  the  work  done  from  January,  1915,  to  December,  1916.  In  all, 
1400  cases  were  dealt  with  during  the  two  years,  but  the  results  of  treat- 
ment are  noted  in  1 157  only;  of  these,  52  were  cured,  172  were  apparently 
cured,  498  were  improved,  and  251  did  not  improve.  Treatment  was 
abandoned  in  144  cases,  and  76  died. 

In  dealing  with  the  various  types  of  malignant  disease,  the  report 
points  out  that  in  small  epitheliomata  affecting  glabrous  surfaces,  the 
results  were  encouraging,  but  similar  growths  affecting  the  buccal,  laryn- 
geal and  pharyngeal  membranes  give  disappointing  final  results,  although 
temporary  improvement  is  frequently  noted.  In  cases  of  uterine  cancer, 
the  use  of  radium  at  times  changed  an  inoperable  case  into  one  which 
was  operable. 

The  results  in  carcinoma  of  the  rectum  vary  considerably.  As  a  rule, 
the  results  are  best  in  patients  over  fifty  and  in  whom  the  growth  is 
annular,  \ascular,  and  situated  in  the  upper  half  of  the  rectum. 

The  report  does  not  favor  the  use  of  radium  in  cases  of  mammary 
cancer;  these  growths  had  best  be  subjected  to  operative  interference. 

Of  all  forms  of  malignant  disease,  rodent  ulcer  is  the  most  amenable 
to  treatment  by  means  of  radium.  Lesions  not  previously  treated  by 
other  methods,  which  do  not  affect  mucous  membranes,  bone  or  carti- 
lage, and  are  small  in  size,  can  usually  be  cured  by  one  treatment. 

Sarcomata  usually  do  well  if  vigorously  treated,  and  if  takcMi  in  hand 
before  metastasis  to  the  viscera  take  place. 

Among  other  conditions  favorably  influenced  by  radium,  the  report 
mentions  ffbroid  of  the  uterus,  and  various  skin  diseases,  namely,  lupus 
vulgaris,  pruritus,  chronic  eczema,  psoriasis  and  .r-ray  dermatitis. 

Tumeric*  reports  66  cases  treated  by  means  of  radium.     These  include 
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cases  of  rodent  ulcer,  inoperable  malignant  disease,  exophthalmic  goitre 
and  nevi.  He  believes  that  sarcomata  are  more  amenable  to  radium 
treatment  than  carcinomata. 

liisley  and  Leland'"^  give  the  results  of  their  experience  in  llo  cases  of 
carcinoma  of  the  uterus.  They  found  that  much  symptomatic  relief  can 
be  expected  from  radium,  especially  in  the  alleviation  of  pain  and  the 
checking  of  hemorrhage.  They  also  believe  that  the  postoperative  use 
of  radium  to  prevent  recurrences  is  a  safe,  logical,  and  advisable  pro- 
cedure. Life  is  often  prolonged  in  inoperable  cases.  In  order  to  guard 
against  recurrences,  they  advise  that  patients  be  seen  once  a  month 
following  the  operation  for  a  period  of  a  year;  once  every  three  months 
for  the  second  year;  and  at  intervals  for  each  succeeding  year. 

Tn  reporting  2o  cases  of  carcinoma  of  the  Iilachier,  Barringer'"'^  states  that 
2  were  good  operati\'e  risks  but  that  the  remaining  23,  because  of  the  size 
of  the  tumor,  were  impossible  operative  risks.  In  4,  the  growth  was 
locally  removed  by  the  radium.  Barringer  believes  that  these  4  cases 
indicate  that  radium  can  do  as  much  as  surgery.  He  also  reports  the 
results  in  30  cases  of  carcinoma  of  the  prostate.  In  this  condition  the 
radium  caused,  with  surprising  regularity,  the  reduction  or  disappear- 
ance of  carcinomatous  nodules  in  both  early  and  advanced  cases.  So 
far  as  has  been  observed,  the  reduction  in  the  size  of  the  lobes  of  the 
gland  is  permanent.  In  addition  to  the  local  efiect  of  the  radium,  there 
was  also  a  striking  improvement  in  the  symptoms.  The  ultimate  effect 
on  the  residual  urine  seemed  to  be  negative,  the  amount  neither  increas- 
ing nor  decreasing. 

The  reports  that  have  ai)peared  not  only  during  the  ])ast  year,  but  in 
])revious  years,  all  go  to  show  that  radium  is  a  \aiuat)le  tiierapeutic  agent 
if  pro])erly  used.  The  technic  is  important,  and  it  is  essential  that  the 
method  be  used  only  by  those  thoroughly  skilled  in  its  emi)loyment. 
Inasnuich  as  the  cost  of  radium  is  a  l)ar  to  its  general  use.  the  establish- 
ment of  sj)ecial  institutions  or  de])artnients  is  the  real  solution,  and  in 
this  way  individuals  can  give  their  undivided  attention  to  its  effects. 
Abbe,  who  has  used  radium  more  extensively  than  most,  has  been 
strongly  impressed  with  the  results  of  Wickhain,  of  Paris,  in  the  post- 
operative use  of  the  agent.  He  believes  it  should  be  employed  in  all  cases 
in  which  a  reeiu-rence  is  to  })e  exj)ected. 

Pancoast'^^  believes  that  in  the  treatment  of  inoperable  malignant 
growths  originating  in  cavities  such  as  the  mouth,  throat,  and  ear,  radium 
is  an  extremely  valual)le  adjunct  for  the  reason  that  it  can  be  applied 
directly  to  the  growth,  which  is  more  or  less  inaccessible  to  direct 
roentgen-ray  exposure.  But  this  alone  is  not  sufJicient,  and  the  growth 
should  also  be  attacked  from  every  possible  direction  by  cross-firing, 
either  by  radium  or  by  roentgen  rays,  or  both.  Any  nearby  area  in  which 
metastasis  is  likely  to  occur  should  al.so  be  exposed.  Sarcomatous 
growths,  es])ecially  in  the  tonsillar  region,  are  more  amenable  to  treat- 
ment that  carcinomas.    Pancoast  believes  that  it  is  advisable  to  produce 

'"''  Boston  Medical  and  Surgical  Journal,  December  27,  1917. 
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as  rapid  subsidence  of  the  iirowth  as  ])()ssible  in  order  to  minimize  the 
possibiUty  of  metastasis  (lurinj,^  the  period  of  treatment.  His  experience 
has  seemed  to  pro\e  that  growths  insufficiently'  treated  at  the  joeriphery 
may  be  stimulated  to  more  rapid  proliferation  at  this  portion.  It  is 
advisible,  in  his  judgment,  to  continue  the  treatment  for  some  time  after 
the  com])lete  disappearance  of  the  growth.  Holding  and  Long'^*^  espe- 
cially em])hasize  the  importance  of  the  preoperation  and  postoperation 
use  of  radium  or  the  .r-rays.  They  believe  that  no  case  of  operable 
tumor  has  had  the  benefit  of  all  that  can  be  done  unless  such  a  pro- 
cedure is  followed.  All  instances  of  inoperable  tumors,  of  whatever 
nature,  should  be  given  the  benefit  of  radiotherapy.  Admitting  that  a 
cure  is  more  or  less  improbable,  this  method  does  more  to  relie\'e  these 
poor  sufferers  from  pain,  fetid  discharge,  etc.,  than  anything  else  and  it 
often  prolongs  life  for  a  period  varying  from  months  to  years. 

They  urge  that  hospital  authorities,  and  medical  boards  in  particular, 
be  urged  to  adopt  a  more  enlightened  attitude  toward  radiotherapy. 
Although  radium  is  expensi^•e,  the  roentgen  rays,  compared  to  the  good 
they  do,  are  very  inexpensive. 

Burnham'"  has  reported  8  cases  of  inediasiinaJ  growths  treated  by 
means  of  radium.  ^Yith  one  exception  the  jjatients  continuously  im- 
pro^■ed  and  in  several  cases  from  two  to  four  years  had  elapsed  since  the 
disappearance  of  the  tumor.  In  about  half  the  cases  there  was  some 
nausea  for  a  day  or  two  following  the  treatment.  The  subjective 
symptoms  were  usually  greatly  relieved. 

The  use  of  radiutu  hi  the  treatment  of  niyelogeitoius  leukemia  is  consid- 
ered by  Giffinis"  and  Peabody.'^^  In  2o  patients  Giffin  states  that  there 
was  definite  impro\ement  of  the  anemia  concomitant  with  the  improve- 
ment of  the  general  condition.  The  reduction  of  the  number  of  leuko- 
cytes was  due  chiefly  to  not  only  an  absolute,  but  also  a  striking  relative, 
fall  in  the  myelocytes;  there  was  also  a  marked  fall  in  the  absolute  count 
of  polynuclears,  while  their  relative  percentage  remained  approximately 
the  same.  There  was  also  a  marked  fall  in  the  absolute  count  of  small 
lymphocytes. 

INIarked  temporary  impro\"ement  occurred  in  2()  patients,  and  a 
remarkable  improvement  in  i;^.  Sufficient  time  has  not  elapsed  to 
determine  the  ultimate  results. 

Peabody  is  impressed  with  the  marked  im])ro\'ement  which  occurs  in 
the  general  condition  of  these  jmtients.  He  found  that  while  it  is  com- 
paratively easy  in  most  cases  to  bring  the  leukocyte  count  down  to 
normal,  it  is  much  more  difficult  to  keep  it  there.  A  remission  usually 
takes  place  after  a  few  weeks,  and  more  radium  must  be  applied.  The 
attemj)t  was  made  to  treat  patients  soon  after  the  white  count  began  to 
rise,  and,  l)y  the  use  of  radium,  he  found  it  possible  to  keep  the  count  from 
5000  to  40',()()0  or  50,000. 

The  use  of  radium  in  2  cases  of  mijelogeuoas  Unikemia  and  1  of  /////'- 

'"*  Journal  of  the  American  Medical  Association,  September  22,  1917. 
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plutfic  Icukrtiiia  is  reported  by  Elliott.^^-  The  results  obtained  are  con- 
sidered remarkable  by  Elliott  and  seemed  to  be  more  eft"ecti\'e  and 
certain  than  other  methods  employed.  The  white  cells  rapidly  returned 
to  ^^  ithin  normal  range,  and  pathological  white  cells  largely  disappeared 
from  the  stained  smear.  There  was  also  a  decided  increase  in  the  ninnber 
of  red  cells  and  hemoglobin. 

The  si)leen  and  lymph  nodes  rapidly  decreased  in  size  and  the  micro- 
scopic appearance  of  the  one  spleen  removed  following  radium  treatment 
showed  no  leukemic  infiltration,  as  is  usually  seen  in  such  spleens. 

The  weight,  general  heafth,  and  general  well-being  of  the  patients  all 
improved  to  a  remarkable  degree. 

Tlie  (irtidti  of  radi  11)11  on  the  hematopoietic  system  has  been  studied  by 
Millet  and  Mueller"^''  in  10  cases  of  squamous-cell  carcinoma  of  the 
cervix  and  vagina.  They  found  the  immediate  eflfects  of  radium  on  the 
blood  are  as  follows:  (a)  An  immediate  drop  in  the  total  white  count, 
reaching  its  maximimi  from  one-half  to  six  hours  after  the  a])plication. 
(6)  A  return  of  the  total  white  count  to  its  former  level  within  twenty- 
four  hours  after  the  application,  usually  within  the  first  twelve  hours. 
(c)  An  occasional  secondary  rise  of  the  total  white  count  to  a  point  well 
above  its  original  level  from  twelve  hours  to  three  days  after  the  appli- 
cation, (r/)  A  close  adherence  of  the  total  })olymorphonuclear  count  to 
tlie  (iir\-e  of  the  total  white  count,  (e)  An  absence  of  characteristic 
changes  in  the  total  lymphocyte  and  total  large  mononuclear  counts. 
(/)  A  tendency  of  the  total  lymphocyte  count  to  follow  in  some  degree  the 
fluctuations  of  the  total  white  count,  especially  when  these  are  marked. 
This  effect  is  not  constant,  (g)  A  tendency  of  the  relative  lymphocyte 
coinit  to  drop,  and  of  the  polymorphonuclears  to  rise  during  the  course 
of  treatment.  This  tendency  is  reversed  during  tlit>  period  inuuediately 
following  the  removal  of  the  radium. 

Remote  effects  of  radium  treatment  on  the  blood  are  as  follows:  (a) 
Early.  ( 1 )  Eall  in  lymphocyte  count  from  two  to  four  weeks  after  treat- 
ment, sometimes  lasting  till  the  end  of  the  second  month.  (2)  Fall  in 
])()lymorplioiuiclears  after  treatment,  sometimes  sinudtaneous  with  the 
fall  in  lymj)li()(ytes  but  usually  coming  later  and  being  less  striking.  (3) 
An  attem])t  of  the  lymj)hocytes  to  recuperate,  as  shown  by  a  rise  in  most 
cases  at  some  later  date,  varying  from  three  to  nineteen  weeks  after 
treatment,  to  the  aj)j)roximate  level  seen  before  treatment,  (h)  Late. 
(1)  Change  in  the  relatix'e  counts  as  the  ])aticTit's  resistance  weakens, 
with  increase  in  p()lym()rj)h()miclears  and  decrease  of  lymphocytes,  but 
without  leukocytosis.  (2)  Terminal  leukocytosis,  due  in  the  main  to 
increase  of  the  absolute  polymorphonuclear  count,  although  usually 
accomi)anied  by  an  absolute  decrease  in  lymphocytes. 

Rest.  In  the  treatment  of  exo])hth(iliiiir  goitre,  (lordinier''*''  states  that 
the  mild  (ir  incipient  cases  are  curable  by  prolonged  rest,  hygienic  and 
medical  uicans.  Mfty  per  cent,  of  the  more  advanced  cases  are  curable 
by  the  s.ime  nietliods.    If,  after  the  rest  treatment  has  been  gi\en  a  fair 

'■-  .Medical  Clinics  of  North  .America,  .Marcli,   I91S. 
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trial,  no  iin])r()vt'inent  is  sliown  or  ])r('ssure  symptoms  apjK'ur,  a  surgeon 
should  be  called  in. 

Sufficient  has  been  written  upon  the  subject  of  rest  in  the  treatment  of 
fiibercidosis  to  make  it  superfluous  to  further  mention  the  subject.  And 
yet  in  spite  of  its  known  value  there  is  no  measure  in  the  handling  of 
the  disease  that  is  so  neglected  by  the  general  practitioner.  Furthermore, 
the  value  of  rest  is  likely  to  be  obscured  by  reason'  of  the  fact  that  the 
strenuous  training  in  the  army  camps  is  being  cited  as  a  wonderful  thing 
for  latent  or  even  early  tuberculous  cases.  An  article  by  Cornich'^'* 
emphasizes  the  fact  that  the  corner-stone  of  the  treatment  of  tubercidosis 
is  rest.  Rest  for  the  cure  of  inflammation,  as  measured  by  fever;  rest 
continued  for  some  time  after  the  complete  subsidence  of  fever;  when 
extreme  nervousness  coexists,  as  it  often  does,  rest,  even  to  the  point  of 
seclusion. 

Salicylates.  The  follo\\ing  interesting  historical  note  on  the  use  of 
the  salicylates  in  the  treatment  of  acute  rheumatic  fever  has  been  con- 
tributed by  Cannon.'**"  He  states  that  in  1862,  while  on  a  British  war 
vessel,  he  had  a  case  of  acute  rheinnatic  fever  and,  being  a  thousand 
miles  from  a  drug  store,  he  wanted  to  prescribe  quinine.  He  found,  how- 
ever, that  he  had  none  but  did  have  some  salicin,  then  hardly  used  in 
medicine.  This  he  administered,  with  good  results.  Maclagan^"  stated 
that  the  idea  of  treating  acute  rheumatic  fe\'er  with  salicin  occurred  to 
him  in  November,  1S74. 

In  the  eighth,  article  of  a  series  dealing  with  the  action  of  the  sali- 
cylates, Ilanzlik  and  his  co-workers,  Scott  anil  Reycraft,''^^  take  up  the 
subject  of  salicyl  edema.  They  state  that  following  the  administration 
of  full  therapeutic  doses  of  salicylate  there  is  a  rather  marked  diminution 
in  urine  output,  reaching  its  greatest  depression  about  ten  to  twenty 
hours  after  the  symptoms  of  toxicity  appear,  and  persisting  for  about 
forty  to  seventy  hours  after  the  administration  of  the  drug.  The  output 
of  urine  reaches  its  previous  level  roughly  about  the  time  excretion  of 
salicyl  is  completed.  They  state  that  two  possible  explanations  are 
suggested  for  this:  (1)  Sweating;  (2)  retention  of  water,  that  is,  edema; 
the  important  factors  to  be  considered  in  retention  are  (a)  the  tissues, 
and  (6)  the  kidneys.    As  the  result  of  a  clinical  study  they  conclude  that: 

1 .  The  anuria  ])roduced  by  the  administration  of  full  therapeutic  doses 
of  salicylate  is  due  to  retention  of  water  as  indicated  by  an  increase  in 
body  weight  unless  modified  by  diaphoresis. 

2.  This  retention  is  demonstrable  about  twenty  hours  after  the  start 
of  the  administration  of  the  salicylate,  and  persists  until  the  salicyl 
excretion  is  c()m])leted,  that  is,  about  eighty  hours  (three  and  (me-third 
days) . 

3.  The  retention  occurs  chiefly  in  the  tissues,  for  no  dilution  of  the 
blood  is  demonstrable  by  estimations  of  hemoglobin. 

4.  The  edema  is  accompanied  by  a  diniinution  in  ])he]i()lsuli)hone- 
phthalein  excretion  together  with  an  accunndation  of  urea  nitrogen  of 

"**  Texas  State  .Journal  of  Medicine,  March,  1917. 

'86  Lancet,  June  16,  1917.  '"  Ibid.,  1S7(),  i,  342. 

'88  Archives  of  Internal  Medicine,  September,  1917. 


380  PRACTICAL  THERAPEUTIC  REFERENDUM 

the  blood,  and  increased  excretion  of  albumin,  all  of  these  elements 
reaching  their  previous  levels  with  the  disai)pearance  of  the  edema. 

o.  There  is,  therefore,  a  diminution  in  renal  functional  efficiency,  and 
since  this  generally  makes  its  appearance  before  an  actual  increase  in 
body  weight  is  demonstrable  (edema)  and  later  coincides  with  it,  it 
seems  that  the  renal  factor  plays  an  important  role  in  the  production  of 
the  edema. 

(i.  These  i)hen()mena  are  not  modified  by  the  administration  of  sodium 
bicarbonate  together  with  the  salicylate,  and  in  doses  sufficient  to  main- 
tain the  urine  alkaline. 

Acting  on  the  fact  that  many  authorities  l)elie\'e  that  sodium  salicylate 
is  eliminated  l)y  the  synovial  meml)ranes,  Impailomeni'^'-'  conceived  the 
idea  that  it  might  be  of  value  in  warding  off  sei)sis  in  case  of  a  wound  of 
the  joints.  Following  this  suggestion,  he  claims  to  have  obtained 
excellent  results.  A  dose  of  0.5  gm.  is  given  by  mouth  at  the  first  dressing 
and  this  treatment  is  continued  later  on.  Even  better  is  to  administer 
the  drug  subcutaneously  or  intranniscularly.  The  formula  found  best 
adapted  for  injection  purposes  a  mixture  of  1  gm.  of  sodium  salicylate; 
0.01  gm.  sto\aine;  0.04  gm.  sodium  chloride,  and  enough  25  per  cent, 
glycerine  water  to  make  10  c.c.  The  vial  containing  this  is  heated  to 
212°  F.  for  twenty  minutes. 

Serum  Treatment.  Anthrax.  During  the  past  two  or  three  years  a 
number  of  reports  have  appeared  in  the  Souih  American  MedicalJournaJs 
on  the  use  of  normal  beef  scrinti  in  the  treatment  of  anthrax.  The 
Argentine,  being  a  great  cattle-raising  country,  has  suffered  more 
severely  from  anthrax"  in  recent  years  than  any  other  part  of  the  world. 
The  use  of  beef  serum  in  the  treatment  of  anthrax  is  ascribed  to  R. 
Kraus''^"  head  of  the  bacteriological  institute  of  the  National  Depart- 
ment of  Health.  The  method  is  simpl(>.  It  consists  of  the  intravenous, 
intranuiscular  or  subcutaneous  injection  of  from  20  to  oO  c.c.  of  serum 
previously  heated  twice  for  half  an  hour  at  5(i''  (\  Ivraus  is  reported 
to  have  treated  90  cases  without  a  death.  Fenna  and  Kraus''"  at  first 
used  ])repared  innnune  serum  but  found,  to  their  surprise,  that  the 
normal  beef  serum  was  fully  as  effectual.  Their  results  in  50  cases  corro- 
l)orated  the  ex])criincntal  work  of  Kraus  and  Beltrami  in  i)r()tecting 
rabbits  against  anthrax  by  means  of  normal  beef  scrum.  ( "onfirmatory 
evidence  of  the  xahic  of  beef  serum  is  furni>licd  by  Solari.'-'- 

In  a  third  comnamication,  Kraus,  in  association  with  Fenna  and 
Cruenca,'-'-'  report  on  140  cases  with  the  loss  of  but  one.  At  first  they 
used  the  serum  intravenously,  but  found  that  the  subcutaneous  method 
was  equally  effectix'e  except  for  the  severest  cases.  The  dose  ranged  from 
10  to  30  c.c.  for  the  average  case,  up  to  40  or  50  c.c,  for  the  severe  cases. 
The  dose  is  repeated  on  the  next  and  the  following  day  at  need.  In  the 
0  severe  cases  detailed  in  their  report  success  followed  a  single  injection 

'*"' Al)stract,  .l(iurn:tl  of  the  Aiiicricnii  Mcilicul  AssociatiDii,  XovcinlxT  10,  1017, 
p.  1657. 
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of  from  20  to  30  c.c,  with  the  exception  of  1  case  in  which  the  initial 
lesion  was  on  the  neck.  In  this  case  the  first  dose  was  50  c.c,  and  30 
c.c.  was  given  later  the  same  day  on  account  of  the  alarming  symptoms. 

T.icjuieres'^''  asserts  that  he  has  been  unable  to  confirm  the  claims  of 
Kraus  and  his  associates.  He  reports  extensive  experiments  all  ajipar- 
ently  ])roving  his  contentions  that  Kraus  has  been  misled.  He  points 
out  the  natural  prevalence  of  anthrax  in  cattle  and  believes  that  if  their 
serum  possessed  any  natural  defensive  properties  it  should  protect  them 
against  the  disease.  In  his  opinion,  if  the  normal  beef  serum  possessed 
the  \'alue  Kraus  claims  for  it,  a  prepared  immune  serum  should  have  been 
correspondingly  more  effectual. 

The  treatment  of  wounds  by  means  of  normal  beef  serum  is  reported 
by  Shorten,  Clotting  and  Leavy.^^^  Used  as  a  dressing,  no  matter  how 
large  the  woimd  surfaces  are,  it  gives  rise  to  no  anaphylactic  response. 
The  authors  state  that  whenever  contact  is  made  between  the  serum 
dressing  and  the  infected  tissue,  the  serum  will  control  a  septic  process. 

Diphtheria.  Two  articles  on  the  active  immunizotion  of  infants 
against  diphtheria  ha^'e  been  contributed  by  Zingher.'^''  He  states  that 
the  indications  for  active  immunization  may  be  divided  into  two  groups: 
(a)  As  a  general  prophylactic  measure,  and  (6)  to  control  outbreaks  of 
diphtheria. 

He  advocates  that  all  infants  below  twelve,  and,  if  possible,  below 
eighteen  months  of  age,  should  be  actively  immunized  with  three  doses 
each  of  10  c.c.  of  toxin-antitoxin  and  that  these  injections  should  be 
given  irrespecti^'e  of  the  Schick  test  the  infants  may  show  at  the  time  of 
immunization.  In  fact,  in  infants  below  eighteen  minths  of  age  the 
Schick  test  is  not  a  necessary  part  of  the  procedure,  since  all  the  infants 
should  be  actively  immunized  anyhow. 

The  injections  are  given  subcutaneously  in  the  arm  or  below  the  angle 
of  the  scapula,  and  repeated  every  seven  days.  Inasmuch  as  the  toxin- 
antitoxin  is  well  tolerated  by  young  infants  the  dose  in  the  same  as  that 
given  to  older  children. 

All  children  over  eighteen  months  of  age,  as  well  as  all  youths  and 
adults,  should  be  tested  with  the  Schick  reaction  first,  and  only  those 
giving  a  positive  reaction  immunized  with  toxin-antitoxin.  The  toxin- 
antitoxin  mixture  should  be  prepared  in  a  reliable  laboratory:  and  care- 
fully tested  for  j)otency  in  the  guinea-pig  before  it  is  sent  out  for  use. 

Zingher  would  accomplish  the  active  immunization  through  the  agency 
of  private  physicians  in  the  different  homes,  where  a  majority  of  the 
infants  can  be  reached.  In  large  centers  of  population  the  milk  stations, 
day  nurseries,  children's  disi)ensaries,  infant  and  orphan  asylums  furnish 
large  groups  of  children  suitable  for  inununization.  Children  in  kinder- 
gartens and  those  of  school  age  should  be  tested  first  with  the  Schick 
reaction,  and  those  giving  a  positive  test  actively  immunized. 

'"■' Hevista  do  lu  Asociacion  iN'cdica  Arjicntina,  Scptcmhcr.  llll",  and  La  Prensa 
Medica  Argentina,  July  10,  1917. 

''^^  Boston  Medical  and  Surgical  .Iinirnal,  November  1,  1917. 

'"^  Journal  of  Infections  Diseases,  Xoveniber,  1917;  .Vnu-rican  Journal  Diseases  of 
Children,  August,  1918. 
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Adults,  especially  those  frequently  or  constantly  exposed  to  diphtheria, 
such  as  physicians,  nurses,  orderlies  and  patients  in  contagious  disease 
hospitals,  should  also  be  tested  with  the  Schick  reaction  and  those  found 
with  a  positive  reaction  actively  immunized. 

Epidemic  Poliomyelitis.  Two  interesting  reports  on  the  use  of 
immune  horse  serum  in  the  ircaimcnt  of  epidemic  poliomyelitis  have 
appeared  during  the  past  year.  The  serum  is  obtained  by  immunizing 
horses  with  a  coccus  which  is  believed  by  llosenau  to  be  the  chief  etio- 
logical factor  in  the  disease.  Of  this  there  is  some  question  in  the  minds 
of  a  number  of  bacteriologists.  Disregarding  this  controversy  it  is 
interesting  to  note  the  results  obtained  with  the  serum. 

Rosenau'"  has  treated  58  patients.  Of  these,  10  died,  a  total  mor- 
tality rate  of  17  per  cent.  Excluding  7  of  the  fatal  cases,  in  which 
patients  were  practically  moribund  at  the  time  the  treatment  was 
instituted,  there  were  'A  deaths,  a  mortality  of  6  per  cent.  This  is  in 
marked  contrast  to  2.3  untreated  cases  in  which  9  patients  died,  a  mor- 
tality of  .')5  per  cent.  Paralysis  did  not  develop  in  a  single  instance  when 
the  treatment  was  begun  before  its  onset,  and  all  recoveretl.  According 
to  Draper,  about  50  per  cent,  of  proved  cases  develop  paralysis  if 
untreated.  Rosenau  makes  a  comparison  of  results  of  preparalytic  cases 
by  immune  human  and  immune  horse  serum.  Eighteen  per  cent,  of 
54  patients  treated  I)y  Zingher  with  immune  human  serum  developed 
paralysis,  with  no  deaths.  Twenty-nine  per  cent,  of  the  14  cases  treated 
by  Amoss  and  Chesney  developed  paralysis,  and  14  ])er  cent.  died. 
Thirty-one  per  cent,  of  51  cases  in  Peabody's  series  (le\el()ped  paralysis, 
and  10  per  cent.  died.  In  Rosenau's  series  of  16  preparalytic  cases,  none 
developed  paralysis  and  none  died. 

Rosenau  believes  that,  while  conclusions  are  difficult  ti)  draw,  the 
serum  used  appeared  to  have  a  prompt  and  powerful  beneficial  effect  in 
a  large  percentage  of  the  patients  treated.    It  is  apparently  harmless. 

Another  paper  on  the  use  of  innnune  horse-serum  is  contributed  by 
Nuzum  and  Willy. '■''^  Their  rej)ort  deals  with  159  cases.  Of  the  159 
patients  receiving  serum  in  all  .stages  of  the  disease,  19  died,  a  mortality 
of  11.9  per  cent.  Among  100  cases  occurring  during  the  same  period  of 
time,  in  which  the  serum  was  not  used,  iiS  died,  a  mortalitx'  of  ."IS  per  cent. 
They  believe  that  this  series  of  treated  cases  suffices  to  demonstrate  the 
harmlessness  of  serum  treatment  when  the  serum  is  free  from  globulin, 
sterile  to  repeated  cultures,  and  the  injections  are  slowly  made  and  all 
known  rules  of  i)recaution  are  ol)served.  The  serum  ai)i)ears  to  jjossess 
the  ])ow('r  of  definitely  preventing  the  onset  of  j)aralysis  when  adminis- 
tered early  in  the  disease.  It  also  is  more  definite  in  arresting  the  exten- 
sion of  paralysis  and  diminishing  the  severity  than  in  effecting  its  dis- 
apjx'arance.  The  .serum  should  be  injected  intraspinall\'  in  small  doses 
and  at  the  same  time  intravenously  in  large  amounts.  The  temperature 
is  emi)loyed  as  a  guide  to  do.sage. 

.1.11  regard  to  intrasj)inal  injections  of  innnune  human  or  hor.se  serum 

'"  Journal  of  liirt'ctioas  lJise:i.ses,  April,  191S. 

'''  Journal  of  the  .\nierican  Medical  A.ssociation,  October  Hi,  1917. 
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in  this  disease,  Rosenau^^^  states  that  these  are  known  to  be  irritating 
and  at  times  dangerons.  They  may  prodnce,  to  qnote  Draper,  "severe 
pictnres  of  meningeal  irritation,  with  vomiting,  opisthotonos  and  some- 
times convulsions."  Peabody  warns  against  intraspinal  injections  in 
patients  who  ha\'e  already-  developed  paralysis.  Moreover,  intraspinal 
injections  of  serum  increase  the  susceptibility  of  monkeys  to  intravenous 
inoculation  of  virus  (Flexner  and  Amoss).  Hence,  any  good  which 
follows  intraspinal  injections  of  immune  serum  occurs  in  spite  of  these 
previously  undesirable  and,  at  times,  probably  harmful  effects. 

Altogether,  Rosenau  gave  94  intravenous  injections.  In  no  instance 
was  there  a  primary  toxic  action  noticeable,  and  in  only  ()  (10  per  cent.) 
was  there  later  evidence  of  serum  disease.  If  the  temperature  w^as 
normal,  no  rise  occurred;  if  above  normal,  an  immediate  drop  without 
an  initial-  rise  was  the  rule,  especially  early  in  the  disease.  In  this 
respect  the  action  of  the  serum  differed  from  that  following  intraspinal 
injections  of  immune  human  serum  (Zingher,  Amoss  and  Chesney, 
Draper,  and  Peabody)  or  immune  horse  serum  (Nuzum  and  Willy) 
when,  owing  probably  to  the  toxic  action  of  the  serum  on  the  meninges, 
there  is  often  first  an  initial  rise  in  temperature  and  then  a  drop. 

]Mp:xi\gitis.  Ker'-""  reports  on  the  occurrence  of  serum  .s-ickiicss 
following  the  injection  of  Flexner  s  aniinieningococcic  serum.  Of  this 
number,  48  lived  nine  days  or  over,  and  36,  or  76  per  cent.,  suffered 
from  serum  sickness.  As  a  rule,  there  was  considerable  fever,  and,  in 
all,  a  rash  which  most  often  started  as  an  urticaria  and  changed  into  a 
multiform  erythema.  jNIore  than  a  third  of  the  total  reactions  com- 
menced on  the  ninth  day.  In  those  patients  in  whom  the  senses  were 
not  blunted,  there  was  much  skin  irritation.  Severe  arthritis  was  noted 
in  6  patients.  Cervical  adenitis  was  noted  in  2  cases.  In  9  instances 
there  was  a  prodromal  fe\er  which  came  on  twelve  to  twenty-four  hours 
before  any  other  symptoms.  Ker  found  it  was  not  unusual  to  find  that 
the  use  of  certain  consignments  of  horse-serum  was  followed  by  the 
appearance  of  an  unusually  large  number  of  rashes,  and  it  was  gener- 
ally admitted  that  the  blood  of  some  horses  was  more  irritating  than 
that  of  others.  He  considered  that  this  might  be  the  explanation  of  the 
large  number  of  reactions  following  the  use  of  this  particular  serum  of 
Flexner's.  Ker  thought  that  the  reactions  were  of  benefit  rather  than 
otherwise,  as  many  of  the  patients  seemed  much  improved  by  them. 

IvoUeston'-"^  reports  96  l)acteriologically  proved  cases  of  cerebrospinal 
meningitis  treated  by  intrathecal  injections  of  serum.  Of  those  surviving 
ten  days  or  more,  58,  or  60  per  cent.,  had  a  serum  reaction  as  judged  by 
the  appearance  of  a  rash.  In  9  instances  the  rash  was  preceded  or  accom- 
panied by  a  more  or  less  definite  return  of  the  meningitic  sym})toms. 
These  symptoms  are  relieved  by  luml)ar  puncture.  Kolleston  states 
that  under  the  assumption  that  these  symptoms  point  to  a  relapse,  a 
fresh  injection  of  serum  may  be  given,  as  was  done  in  6  of  the  9  cases. 
The  3  patients  not  so  injected  recovered,  while  of  the  6  given  intra- 

'»'■'  Loc.  cit.  ^"^  Lancet,  December  1,  1917. 

2»'  Ibid. 
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thecal  injections,  5  were  made  worse  and  4  e^'entually  died,  though  it  is 
not  suggested  that  death  was  thus  induced. 

In  regard  to  uifNingi'.s'Di  due  to  serum  disease,  Rolleston  states  that 
injection  of  serum  into  a  healthy  intrathecal  space  sets  up  an  aseptic 
chemical  meningitis,  whereas  injection  of  antimeningococcal  serum  in 
cerebrospinal  fever  reduced  the  inflammatory  process,  presumably 
destroying  the  meningococci.  lie  points  out  that  it  is  desirable  to  have 
some  means  of  determining  whether  there  is  a  genuine  relapse  which 
would  be  benefited  by  serum,  or  whether  the  condition  was  one  of 
meningeal  irritation  or  meningismus  and  a  manifestation  of  serum  disease 
which  might  be  intensified  by  a  further  injection  of  serum.  This  dis- 
tinction can  be  made  l)y  examination  of  the  cerebrospinal  fluid  for  the 
presence  of  meningococci  and  also  for  the  normal  reducing  agent  (glu- 
cose), which  is  absent  in  the  meningism  due  to  serum  disease.  It  did 
not  appear  to  result  from  large  quantities  of  serimi  given,  nor  could  it 
be  explained  as  due  to  an  intrathecal  injection  within  a  very  few  days 
of  the  appearance  of  the  serum  rash,  but  was  probably  connected  with 
some  hypersensitiveness  of  the  meninges. 

Capogrossi^"'  reports  27  cases  of  meningitis  in  which  he  resorted  to 
intrasi)inal  serotherapy.  He  believes  the  prognosis  can  l)e  regarded  as 
favorable  when  the  ])atient  is  young,  and  the  cerebrospinal  fluid  is  milky 
and  under  high  pressure,  with  few  germs,  and  these  all  intracellular. 
He  believes  that  in  such  cases  recovery  is  frequent  after  lumbar  puncture 
alone.  In  2  of  his  cases  the  cerebrospinal  fluid  was  so  thick  and  puru- 
lent that  it  would  not  flow.  In  one  case  7  c.c.  of  the  patient's  own  serum 
was  injected  intraspiiially  twice,  but  the  result  was  fatal.  In  a  second 
case  20  c.c.  of  the  spinal  fluid  was  withdrawn,  and  10  c.c.  of  the  patient's 
serum  was  injected.  The  fever  subsided  at  once  and  the  patient  recov- 
ered. He  suggests  that  when  antiserum  is  not  available,  this  procedure 
might  be  i)ractical,  and  that  it  might  also  ])rove  a  valuable  adjuvant 
when  the  commercial  serum  is  long-continued. 

F'airley  and  Stewart^"^  report  on  an  experience  w  ith  over  450  cases 
of  cerebrospinal  meningitis.  They  emphasize  the  point  that  the  best 
treatment  now  available  consists  in  the  rei)eate(l  hypodermic,  intra- 
venous or  intrathecal  injection  of  antimeningococcal  serum  in  relatively 
large  doses.  For  intrathecal  injections  the  dose  should  be  about  oO  c.c; 
but  the  patient  should  receive  about  200  c.c.  of  the  serum  daily  for 
several  days  if  he  is  seriously  ill,  and  in  all  severe  cases  the  initial  dose 
should  be  300  c.c.  administered  subcutaneously.  Whether  intrathecal 
injections  of  the  serum  are  given  or  not,  lumbar  puncture  and  the 
removal  of  50,  70,  or  even  100  c.c.  of  cerebrospinal  fluid  is  to  be  per- 
formed daily. 

They  believe  a  further  improvement  in  the  serum  therapy  consists  in 
the  intrathecal  emph)\  nient  of  antimeningococcal  serum  reenforced  by 
the  addition  of  human  serum  taken  from  convalescent  cases  of  the  dis- 
ease. The  advisability  of  this  is  suggested  from  the  fact  that  it  is  known 
that  cerebrospinal  fever  is  difhcient  in  antibodies,  particularly  comple- 

•^"■i  Policlinico,  ()ctul)er  21,  1917. 

^'^  British  Medical  Journal,  September  2J,  l'Ji7. 
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ment.  The  use  of  human  immune  serum  will  contain  complement  and 
thereby  render  the  bacterioptic  action  of  the  antiserum  more  effective. 
As  a  rule,  5  c.c.  of  human  serum  are  injected,  together  with  20  c.c.  of  the 
antimeningococcal  serum.  This  line  of  treatment  is  said  to  be  promising 
but  as  yet  is  not  statistically  demonstrable. 

The  intravenous  method  of  administering  the  serum  is  reported  on 
by  Herrick.-"*  As  the  result  of  his  experience  in  a  camp  epidemic  of  208 
cases,  he  concludes  that  treatment  by  large  amounts  of  antimeningo- 
coccic serum  intravenously,  combined  with  active  spinal  drainage  and 
intraspinal  serum  administration  has  reduced  the  duration  of  the  dis- 
ease, the  number  and  severity  of  complications  and  the  mortality. 

The  total  mortality  in  his  series  of  208  cases  was  26  per  cent.  In  the 
129  cases  treated  by  intraspinal  methods  alone  or  with  intravenous 
serum  doses  of  10  to  45  c.c,  it  was  31.7  per  cent. ;  in  79  treated  by  larger 
amounts  of  serum  intravenously  and  average  or  smaller  amounts  intra- 
thecally,  1().4  per  cent.  The  mild  cases  do  well  by  either  method  of 
treatment,  but  in  the  severe  types  the  intravenous  method  gives  the 
most  striking  results.  In  addition,  this  method  apparently  reduces  the 
complications. 

In  a  second  article,  Herrick^o^  reports  on  the  results  of  treatment  in 
265  cases.  Of  these,  137  were  treated  by  the  older  methods  of  intra- 
spinal therapy  alone,  or  combined  with  extremely  small  amounts — from 
10  to  45  c.c. — of  serum  intravenously,  amounts  of  serum  when  given  by 
vein  have,  in  his  experience,  little,  or  no  value.  Of  the  137  patients 
treated  by  the  older  methods,  47  died,  a  mortality  of  36  per  cent.  Of 
the  128  treated  by  combined  intraspinal  and  massive  intravenous  sero- 
therapy, 19  died,  a  mortality  of  14.8  per  cent. 

In  an  analysis  of  241  recorded  deaths  from  cerebrosjiinal  meningitis, 
gyl^206  believes  that  failure  is  to  be  ascribed  either  to  inadequate  doses 
of  serum,  or  the  physician  yielded  to  the  patients'  demand  not  to  give 
any  more  serum  or  the  physician  took  a  hopeless  ^•iew  of  the  case.  Five 
died  apparently  as  the  result  of  anaphylaxis. 

Injection  of  the  serum  directly  into  the  lateral  \-entricle  is  reported 
by  Laroche.20^  In  2  cases  in  w^hich  he  resorted  to  this  method,  1  died 
and  1  recovered. 

Tetanus.  As  has  recently  been  pointed  outj^o^  that  the  successful 
treatment  of  tetanus  is  still  very  unsatisfactory.  On  the  other  hand,  it 
emphasizes  the  fact  that  the  prophylactic  treatment  of  this  disease  has 
given  remarkable  results.  The  recognition  of  suspicious  wounds  is  most 
important.  In  previous  issues  of  Progressive  Medicine  it  has  been 
repeatedly  pointed  out  that  the  wounds  most  to  be  feared  are  those 
contaminated  by  street  dirt,  particularly  puncture  wounds  or  those 
which  carry  street  dirt  deep  into  the  tissues.  For  this  reason  "Fourth 
of  July"  wounds  are  especially  prone  to  be  followed  by  tetanus  if  not 

204  Archives  of  Internal  Medicine,  April,  1918. 
2"5  Journal  of  the  American  Medical  Association,  August  24,  1918. 
="«  Svenska    Lakaresallskapets    Handlingar,   September,    1917;   Abstract    in   the 
Journal  of  the  American  Medical  Association,  January  12,  1918. 
-"  Archives  de  medecine  et  de  pharmacie  mihtaires,  June,  1917. 
^os  Boston  Medical  and  Surgical  Journal,  October  18,  1917. 
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properly  cleaned,  and  it  is  in  this  type  of  wounds  that  prophylaxis  has 
given  the  most  brilliant  results. 

Generous  incisions  of  all  suspicious  wounds,  and  the  injection  of 
tetanus  antitoxin  are  the  two  means  of  preventing  the  development  of 
tetanus.  The  injections  of  the  antitoxin  are  best  made  into,  or  around, 
the  ])rincij)al  ner\e  supplying  the  region  of  the  woimd.  The  usual 
prophylactic  dose  of  tetanus  antitoxin  is  1500  units.  In  Europe,  where 
the  question  of  economy  is  a  vital  one,  the  prophylactic  dose  is  often 
as  low  as  20  units  and  has  given  satisfactory  results. 

During  the  first  year  oj  the  war  the  literature  was  filled  with  refer- 
ence to  the  prophylactic  use  of  tetanus  antitoxin.  The  infrequent 
appearance  of  articles  on  the  subject  during  the  past  two  or  three  years 
probably  speaks  in  favor  of  the  view  that  this  menace  to  the  troops 
has  been  successfully  combated. 

Scarlet  Fever.  The  use  of  serum  from  con\alescent  patients  in 
the  treatment  of  scarlet  fever  is  reported  by  Weaver.-"^  The  blood  was 
taken  from  the  twentieth  to  the  twenty-eighth  day,  only  such  con- 
valescents being  selected  as  were  free  from  all  suspicions  of  tubercidosis, 
who  liad  not  been  septic,  and  who  gave  a  negative  Wassermann  reaction. 
The  serums  of  several  patients  were  mixed,  tested  for  sterility,  and 
placed  in  a  refrigerator  in  portions  suitable  for  a  single  dose. 

The  serum  was  injected  intramuscularly  in  the  outer  side  of  the 
thigh  in  doses  of  from  25  to  90  c.c;  the  usual  dose  was  00  c.c.  As  a 
rule,  a  single  dose  was  given;  if,  howe\'er,  the  desired  effects  were  not 
obtained,  a  second  injection  was  given.  There  were  no  local  or  general 
disturbances. 

Wea^'er  employed  this  method  in  19  cases.  The  effects  noted  were 
qidte  constantly  a  fall  of  temperature  which  began  in  from  two  to  four 
hours  after  the  sermn  was  injected  and  which  continued  gradually  imtil 
its  limit  was  reached  in  twelve  to  twenty -four  hours.  In  the  purely 
toxic  cases  the  temj)erature  fell  to  normal  and  showed  little  tendency 
to  rise  again.  In  those  with  septic  complications,  the  initial  fall  also 
occurred,  but  the  fever  rose  again  and  ran  a  course  such  as  occurs  in 
septic  cases.  More  striking  than  the  fall  in  the  temperature  was  the 
impro\'ement  in  the  general  condition,  especially  in  the  purely  toxic 
cases.  The  delirhnn  subsided,  the  pulse  became  slower  and  of  a  better 
(|ua!it\',  and  the  cyanosis  disappeared.  In  tweh'e  to  tweut\'-four  hours 
patients  who  had  seemed  almost  hopelessly  sick  were  apparently  on  the 
road  to  certain  recovery.  Septic  cases  coming  under  treatment  late  were 
not  imj)roved  by  the  treatment. 

A  second  article  on  this  subject  is  contributed  by  Kling  and  Wid- 
felt "'"  Of  237  cases  treated  with  convalescent  serinn,  all  recovered 
except  10.5  per  cent,  who  died  early  in  the  treatment  and  7.2  per  cent, 
who  succumbed  later  to  complications.  The  total  mortality  was  thus 
17.7  per  cent.,  wliile  the  mortality  in  a  corres])()ii(Hiig  grouj)  of  91  severe 
cases  not  given  serothera])y  was  70  per  cent. 

2"9  Journal  nf  Infectious  Diseases,  March,  1918. 
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The  changes  in  the  general  condition  mentioned  by  Weaver'"  were 
also  noted  by  Kling  and  Widfelt. 

Of  the  cases  treated  the  second  da\'  of  the  disease,  o^'e^  93  per  cent. 
recovered;  all  of  the  3  treated  the  first  day;  88.8  per  cent,  the  third 
day;  76.9  per  cent,  the  fourth  day;  50  per  cent,  the  sixth;  all  but  one 
of  the  eighth  treated  the  seventh  day,  and  the  one  patient  treated  the 
ninth  day,  but  the  one  treated  on  the  tenth  day  died. 

Horse  Seroi  in  the  Treatment  of  Mar.\smus.  An  interesting 
communication  on  this  subject  is  made  by  Freeman. 212  He  reports  in 
some  detail  the  cases  of  ()  children,  all  about  two  months  old  and  weigh- 
ing .')  or  ()  pounds.  A  variety  of  feedings  were  tried  continuously,  but 
without  obtaining  any  results.  They  were  given  10  to  20  c.c.  of  horse 
serum,  with  an  almost  immediate  improvement.  In  giving  subseciuent 
injections  of  the  serum.  Freeman  states  that  it  is  necessary  to  test  the 
child  for  sensitization.  To  do  this,  a  drop  or  two  of  horse  serum  is 
injected,  and  if  an  urticarial  rash  develops  the  child  may  be  considered 
as  being  sensitized  and  no  more  serum  is  given. 

In  addition  to  6  cases  of  marasmus,  Freeman  also  employed  horse 
serum  with  beneficial  results  in  a  case  of  hemophilia,  one  of  tuberculosis 
(with  marked  loss  of  weight)  and  one  of  otitis  media  with  high  iexer. 

Pneumonia.  In  recently  published  statistics  of  the  ]Metropolitan  Life 
Insurance  Company,  it  has  been  shown  that  the  death-rate  from  lobar 
pneumonia  is  slowly,  but  steadily,  rising.  The  records  of  the  Health 
De])artinent  of  Philadelphia  for  a  number  of  years  past  also  show  a 
gradually  increasing  mortality  from  this  disease.  For  years,  tubercu- 
losis held  undisputed  first  place  in  the  mortality  returns,  but  of  late 
years  it  has  alternated  with  lobar  pneumonia  and  cardiac  vascular 
diseases.  In  considering  the  increase,  it  is  to  be  borne  in  mind  that,  in 
complicated  cases,  it  is  probably  due  to  increased  accuracy  of  diagnosis 
and  recording. 

Shattuck  and  Lawrence-'^  have  analyzed  the  methods  of  some  4000 
odd  cases  of  pneumonia  treated  at  the  ^Massachusetts  General  Hospital 
from  1822  to  1917.  This  study  shows  that  there  has  been  an  increase 
in  the  death-rate  fn^m  10  i)er  cent,  in  the  first  decade  to  28  per  cent,  at 
the  present  time. 

In  the  analysis  of  these  cases,  it  was  apparent  tliat  treatment  has 
d(me  nothing  toward  diminishing  the  mortality  from  pneumonia  in  the 
past  ninety-five  years.  Shattuck  and  Lawrence  conclude  that  no  change 
is  to  be  expected  in  the  results  of  treatment  until  a  specific  is  discovere^l 
which  will  neutralize  the  toxins  of  the  pneumococcus.  They  belie\e 
that  the  results  so  far  obtained  from  the  case  of  antipneumococcus  serum 
are  encouraging,  but  limited,  and  until  its  use  becomes  accepted,  the 
treatment  of  pneumonia  nnist  be  that  best  suited  to  the  individual. 

In  considering  the  results  obtained  from  the  use  of  antipneumococcus 
serum,  the  Medical  Record,  November  10,  1917,  states  that,  so  far,  the 
most  promising  results  ha\e  been  obtained  by  Cole  and  his  co-workers 
at  the  Rockefeller  Institute.    So  far,  the  only  eflfective  serum  is  that  for 

2"  Loc.  cit.  -'-  Archives  of  Pediatrics,  October,  1917. 
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the  Type  I  infections,  but,  as  about  one-third  of  the  cases  coming  under 
their  observation  have  been  associated  with  this  type  of  infection,  it  is 
worth  while  having  a  serum  which  is  apparently  capable  of  reducing  the 
mortality  from  25  to  7.5  per  cent.  Trials  of  the  serum  in  other  hospitals 
in  New  York,  Boston,  Philadelphia,  and  Pittsburgh  have  also  give  satis- 
factory results.  Nichols,  in  a  series  of  65  cases  treated  on  the  Mexican 
Border,  reports  5  deaths,  a  mortality  of  8  per  cent.,  while  of  18  cases  of 
the  same  type  of  infection  not  treated  with  serum,  7  died,  giving  a  mor- 
tality of  39  per  cent.  Reports  from  the  various  army  camps  during  the 
past  year  are  also  in  favor  of  serum  in  the  Type  I  infections. 

The  best  that  can  be  said  at  the  present  time  is  that  the  serum  in 
Type  I  infections  is  distinctly  promising  of  good  results.  The  chief 
difficulty  is  that  the  method  is  available  only  in  hospital  cases,  or  in 
those  exceptional  ones  in  private  practice  in  which  all  laboratory  facilities 
are  instantly  available.  Once  this  method  becomes  of  unquestioned 
value  it  is  likely  that  means  will  be  forthcoming  to  make  it  accessible 
to  those  lacking  the  equipment  now  necessary. 

Friedlander  and  Humels-'^  have  published  a  paper  in  which  they  con- 
sider the  reactions  following  the  nse  of  a ntiqmeumococcvs  serum.  In  a 
series  of  200  cases  they  observed  a  noticeable  reaction  in  but  2  cases 
during  the  giving  of  desensitizing  doses.  In  one  case  there  was  slight 
nausea  lasting  for  ten  minutes  after  the  injection  of  4  c.c. ;  in  the  other, 
there  was  a  small  area  of  urticaria  about  the  site  of  the  injection  after 
the  injection  of  2  c.c.  of  the  serum.  In  both  cases  the  reaction  following 
the  therapeutic  dose  was  very  mild. 

In  administering  the  serum,  they  used,  as  a  rule,  lOO  c.c.  This  is 
diluted  with  100  or  150  c.c.  of  normal  salt  solution,  heated  to  slightly 
more  than  the  body  temperature  and  slowly  injected  into  a  vein.  The 
conducting  tubes  are  kept  warm  with  hot  water  bottles.  The  serum 
should  be  injected  so  slowly  that  at  least  half  an  hour  will  be  consumed 
in  the  process. 

The  reactions  which  may  follow  the  therapeutic  use  of  the  serum  are 
extremely  varied  and  differ  in  individual  patients  with  different  doses. 
'J'here  may  be  a  reaction  following  the  initial  dose  and  none  after  the 
second;  or  the  first  dose  may  cause  no  reaction  and  a  marked  one  will 
follow  the  second  dose.  The  reaction  may  occur  within  ten  minutes 
after  the  serum  begins  to  enter  the  vein,  or  it  ma>'  be  delayed  for  some 
time  after  the  treatment  has  been  given. 

I''ri('(ll;in<ler  and  Kuniels  state  that  the  typical  reaction  may  be  dixided 
into  four  stages  occurring  in  nii)id  succession  and  a  series  of  secondary 
symptoms  occurring  some  days  later.  They  characterize  these  stages  as 
follows:  (1)  The  irritability.  (2)  The  stage  of  shock.  (3)  The  stage  of 
hyperj)yrexia.  (4)  The  stage  of  relaxation.  Any  of  these  stages  may  be 
very  slightly  ai)parent  or  even  absent  entirely.  The  stage  of  hyper- 
pyrexia is  not  always  well-marked,  although  some  evidence  of  high  fever 
is  practically  always  present.  If  any  stage  be  absent,  it  is  more  apt  to 
be  the  symptoms  of  shock. 

-"  Military  Surgeon,  Marcli,  191S. 
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In  a  consideration  of  asthma  complicating  the  serum  treatment  of 
pneumonia,  Alexander-'^  states  that  pneumonia  patients  with  "horse 
asthma"  reacted  differently  to  infections  of  antii:)neumococcus  serum, 
depending  on  whether  they  were  sensitive  to  horse  hair  and  horse  serum, 
or  to  horse  hair  alone.  In  the  first  instance,  not  even  small  subcutaneous 
injections  of  serum  could  be  tolerated,  whereas  in  the  latter,  no  reaction 
occurred  until  considerable  quantities  of  serum  had  been  given,  although 
the  cutaneous  test  with  serum  had  been  negative.  Alexander  believes 
that  this  suggests  a  close  relationship  between  one  or  more  of  the  horse- 
serum  proteins  and  those  of  horse  hair.  Patients  sensitive  to  serum  or 
hair  could  be  desensitized  so  that  eventually  doses  of  serum  sufficient 
to  produce  curati^•e  effect  on  the  pneumococcic  process  were  given.  He 
does  not  believe,  therefore,  that  asthma  contraindicates  the  use  of 
antipneumococcus  serum.  There  were  few,  or  no,  manifestations  of 
serum  sickness  in  asthmatic  patients,  even  after  as  much  as  350  c.c. 
of  the  serum  had  been  used;  whereas  in  non-asthmatic  patients,  serum 
sickness  almost  always  occurred. 

Silver,  In  prescribing  one  of  the  silver  salts  it  is  ahvays  to  be  borne 
in  mind  that  the  prolonged  use  of  this  drug  may  result  in  chronic  poison- 
ing or  arg^Tia.  There  are  certain  types  of  chronic  diarrhea  which  seem 
to  be  rebellious  to  any  form  of  medication  other  than  one  of  the  silver 
salts.  The  late  William  Pepper  had  such  a  case,  and  although  the  patient 
was  w^arned  as  to  the  probability  of  her  skin  becoming  discolored,  she 
preferred  this  to  the  annoyance  of  the  diarrhea.  Although  she  took  the 
silver  for  some  time,  it  apparently  caused  but  little  trouble  in  this  way 
until  she  removed  to  California.  Constant  exposure  to  the  sun's  rays 
apparently  intensified  the  action  on  the  skin,  for  her  face  and  hands 
became  almost  black  in  color.  Stengel  has  had  a  similar  experience 
in  the  case  of  a  man  suffering  from  an  obstinate  diarrhea  apparently 
of  arteriosclerotic  origin.  Although  w^arned,  the  patient  preferred  the 
possibility  (later  the  reality)  of  changes  in  the  color  of  his  skin  to  the 
annoyance  of  the  diarrhea.  Steiger^^^  has  reported  4  cases  of  general 
argyria  following  medication  with  silver  salts.  He  also  alludes  to  cases 
occurring  in  men  or  women  working  in  silver.  In  one  case  the  argyria 
was  restricted  to  the  conjunctiva  as  the  result  of  the  local  application 
of  silver  nitrate  for  the  treatment  of  trachoma.  He  urges  research  on 
silver  poisoning,  as  better  understanding  of  this  might  throw  light  on 
numerous  questions  as  to  absorption  and  elimination.  In  his  cases, 
silver  was  found  in  the  stools  and,  in  some  cases,  in  the  blood,  but  never 
in  the  urine. 

Sodium  versus  Potassium.  With  few  exceptions,  physicians  prescribe 
by  preference  the  potasshun  rather  than  the  sodium  salts.  The  Chicago 
Chemical  Bulletin,  May,  1918,  believes  it  is  the  result  of  custom,  tradi- 
tion and  prejudice.  An  editorial  article  in  the  Journal  of  the  American 
Medical  Association,  June  1,  1918,  p.  1(101,  gives  three  reasons  why 
sodhun  should  be  substituted  for  potassiimi: 

1.  By  avoiding  as  much  as  possible  the  use  of  that  which  goes  into 

'■^'^  Archives  of  Internal  Medicine,  October,  1917. 
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ainiiiiiiiition  or  other  war-time  channals;  especially  if  there  is  a  scarcity, 
it  will  help  win  the  war. 

2.  Therapeutically,  the  sodium  salts  are,  on  the  whole,  as  good  as 
potassimn  salts,  and,  in  some  instances,  better. 

3.  Sodium  salts  are  much  cheaper  than  the  corresponding  potassimn 
compounds.  Physicians  should  acquire  the  habit  of  prescribing  sodium 
coin])oun(ls  in  preference  to  potassium  compounds. 

Strophanthus.  liowe-^^  has  made  an  exijerimental  study  of  the 
ex])erience  of  the  method  of  administration  upon  the  degree  of  toxicity 
of  strophanthus  lirejjarations.  He  states  that  the  serious  difficulties 
encountered  in  hypodermic  usage  demand  that  further  attention  be 
drawn  to  the  somewhat  peculiar  action  of  strophanthus  preparations  in 
order  to  emphasize  and  therein-  minimize  the  danger  attending  their 
hypodermic  or  intravenous  administration.  He,  therefore,  selected 
four  strophanthus  derivatives  which  have  been,  or  might  be,  used 
hyj)()dermically,  namely,  Kombe  strophanthin,  ouabahi  (gratus  stro- 
])hanthin),  tincture  of  strophanthus,  V.  S.  P.,  and  str()j)hantii()ne  dilute. 
The  toxicity  of  each  was  carefully  determined  by  three  diti'erent  methods 
of  administration,  namely,  oral,  subcutaneous  and  intravenous. 

Strophanthin  for  hypodermic  or  intravenous  use  is  usually  placed  on 
the  market  in  ]-mil.  ampoules  of  a  1  to  1  ()()()  solution.  The  activity  of 
such  a  solution  of  the  average  Kombe  str()])hanthin,  according  to  tests 
upon  frogs,  is  just  equivalent  to  that  of  strophanthone  dilute  in  1-mil. 
ampoules.  For  intravenous  administration,  0.5  mil.  of  such  solutions 
should  be  large  enough  to  produce  the  desired  therapeutic  eflect. 

Ouabain,  or  gratus  str()])lianthin,  has  been  recently  recommended 
for  hypodermic  or  intravenous  use  because  of  its  purity  and  supposed 
uniformity.  Rowe  states,  however,  that  recently  published  tests  show  a 
lack  of  uniformity  of  samples  of  ouabain,  but  the  average  activity  is 
nbout  twice  that  of  Kombe  stroi)hanthin,  and,  c()nse(iuentl\',  it  should 
})e  borne  in  mind  that  only  half  as  large  a  dose  shovdd  be  given. 

In  an  extensive  clinical  study  of  the  indications  and  contraindicatio7\s 
for  intravenous  injections  of  the  strophanthus  group,  Vaquez  and  Lutem- 
bacher-i^  conclude  that  ouabain  is  a  very  potent  drug,  and,  if  wrongly 
used,  is  dangerous.    Fatalities  have  been  known  to  follow  its  use. 

Uowe  concludes  that  the  subcutaneous  and  intravenous  toxicities  of 
the  four  strophanthus  preparations  tested  are  from  45  to  100  times  as 
great  as  their  oral  toxicities.  It  has  been  demonstrated,  also,  that  the 
satisfactory  oral  dose  is  not  a  true  index  of  the  potency  of  strophanthus. 
To  obtahi  the  most  uniform  and  satisfactory  therapeutic  results,  stroph- 
anthus preparations  should  be  administered  hypodermically.  Fxtreme 
caution  should,  howeviT,  be  exercised  in  selecting  a  sufficiently  small 
dose  for  subcutaneous  and  intravenous  injection. 

In  cases  of  cardiac  failure,  Price'-'^  states  that  intra  \'euous  injections  of 
strophanthin  may  be  used  in  urgent  cases  when  a  more  speedy  result 
is  desired  than  is  j)ossible  by  the  administration  of  one  of  the  digitalis 

-''  TluTiipcutic  Cjazutto,  Augixst,  11)17. 
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series  by  mouth.  He  employs  one  dose  of  y^^  grain,  or  two  or  three 
doses  of  2-50  grain  every  two  hours.  This  may  be  followed  bj^  tincture 
of  digitalis  by  mouth.  The  dose  recommened  by  Price  seems  to  be 
very  large.  Thomas  Coonwall,--"^  who  writes  enthusiastically  in  regard 
to  str()})hanthus,  recommends  strophanthin  hy])0(lermically  hi  doses  of 
ittVt  grain  every  four  hours.  In  cases  of  mitral  stenosis,  with  marked 
failure  of  compensation  associated  with  auricular  fibrillation,  he  gives 
the  strophanthin  hypodermically  in  doses  of  ^\q  grain,  or  even  2-5-0- 
grain.  With  this  he  often  combines  morphine,  in  order  to  allay  the 
dyspnea  and  restlessness.  In  less  severe  cases  of  broken  compensation 
he  gives  the  tincture  of  strophanthus  in  doses  of  2  or  3  minims  every 
four  hours.  Coonwall  has  found  strophanthus  far  superior  to  digitalis 
in  the  treatment  of  advanced  myocardial  degeneration. 

He  insists  that  strophanthus  must  be  given  in  the  i^roper  dosage,  and 
except  in  emergencies,  this  seems  to  be  much  smaller  than  that  usually 
recommended.  There  is  reason  to  believe  that  when  given  in  excessive 
doses,  especially  if  long-continued,  it  can  injure  the  heart  perhaps  more 
than  digitalis  does. 

Theocin.  This  drug  has  been  highly  recommended  by  Christian  as  a 
diuretic.  After  employing  it  in  a  variety  of  cases,  he  concluded  that  it 
had  little  or  no  effect  in  those  cases  in  which  there  is  little  or  no  edema, 
but,  in  diseases  of  the  cardiorenal  systems  hi  which  edema  is  present, 
theocin  is  of  distinct  value.  The  drug  frequently  produces  dizziness, 
and  nausea  and  vomiting  may  result  from  taking  it  by  mouth.  Cad- 
bury^-^  has  reported  2  cases  in  which  the  use  of  the  drug  was  followed  by 
signs  of  heart  failure  and  death.  In  1  case  1  gm.  of  the  powder  was 
divided  into  three  parts  and  given  at  two-hour  intervals.  Soon  after 
taking  the  powders  the  patient  developed  marked  dyspnea  and  precordial 
distress.  The  pulse-rate,  which  w^as  previously  98  and  of  good  volume, 
rose  to  135.  The  patient  became  progressively  worse,  and  died  a  few 
days  later.  In  the  second  case  the  theocin  was  given  with  excellent 
diuretic  results.  Because  of  a  recurrence  of  the  edema  the  theocin  was 
again  resorted  to.  As  in  the  first  case,  signs  of  cardiac  failure  developed, 
and  the  patient  died. 

Thromboplastin.  Mannheimer  and  Wang--  have  used  thromboplastin 
and  ciiglobidiit  in  the  treatment  of  tuherculous  hemopiysis.  They  con- 
clude from  their  experience  that  these  substances  are  of  little  value  in 
the  treatment  of  this  condition. 

Bankart--^  has  found  coagulose  very  effective  for  the  control  of  bleeding 
during  operations.  Coagulose  is  an  amorphous  powder  ])recipitated  from 
normal  horse  serum.  Bankart  states  that  coagulose  has  also  been  used 
subcutaneously  at  the  Queen's  Hospital  of  Children  in  cases  of  melena 
neonatoruvi ,  hemophilia  and  other  persistent  bleeding.  It  has  proved  so 
successful  that  it  has  practically  become  the  routuie  treatment  for  such 
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cases.  It  has  the  advantage  of  not  having  to  be  freshly  prepared  as  does 
serum. 

Thyroid  Extract.  In  the  genital  hemorrhages  of  women,  the  causes 
of  wliich  are  obscure,  Hayd^'-^*  recommends  the  use  of  thyroid  extract,  at 
least  imtil  a  diagnosis  can  be  definitely  established  or  the  best  kind  of 
subsequent  treatment  decided  upon.  In  the  amenorrheas  of  young  girls, 
when  the  periods  are  irregular,  scanty,  or  absent,  Hayd  relies  upon 
thyroid  feeding  in  gradually  increasing  doses.  The  usual  hygienic 
measures  should  also  be  carried  out. 

If  the  uterine  bleeding  is  of  hypothyroid  origin,  Novak^^^  states  that  the 
treatment  is  simple  enough,  consisting  essentially  of  the  administration 
of  thyroid  extract.  Its  use  should,  however,  be  carefully  supervised  by 
the  physician.  Excessi^'e  dosage  gives  rise  to  the  characteristic  s^Tnp- 
toms  of  hyperthyroidism,  such  as  tachycardia  and  tremor;  and,  if  the 
abuse  of  the  drug  is  protracted,  serious  injury  may  be  inflicted  upon  the 
cardiovascular  system. 

The  average  dose  of  thyroid  extract  in  cases  of  mild  hypothyroidism 
shoLdd  ne^'er  exceed  5  grains  a  day,  and  in  most  cases  it  should  be  less. 
The  patient  shoidd  be  kept  under  (;lose  observation.  The  effect  on  the 
heart  especially  should  be  watched.  If  the  heart-rate  is  not  accelerated, 
it  may  be  assumed  that  no  hypothyroidism  exists.  If,  on  the  other  hand, 
it  is  foimd  that  the  use  of  the  thyroid  extract  is  accompanied  by  a  gradu- 
ally increasing  pulse-rate,  together  with  tremor  and  nervousness,  the 
dose  should  be  cut  down.  For  prolonged  administration,  1  or  2  grains 
daily  is  often  sufficient. 

Another  guide  to  the  action  of  thyroid  extract  is  the  effect  on  the  body 
weight,  which  is  nearly  always  diminished.  It  is  seldom  ad\isable  if  the 
loss  of  weight  is  greater  than  2  or  3  pounds  a  week.  The  total  amount  of 
weight  which  can  be  safely  lost  will  depend  upon  the  initial  weight, 
upon  the  duration  of  the  treatment  as  well  as  the  associated  measures, 
such  as  dietetic  regidation,  exercise,  etc. 

In  the  fa\'orable  cases  the  menstruation  becomes  normal  within  a 
month,  and,  in  addition,  the  general  improvement  is  marked.  The 
thyroid  medication  should  not  be  discontinued  abruptly.  The  dose 
should  be  gradually  reduced  and  small  doses  only  should  be  continued 
for  some  time. 

Transfusion. — In  a  re^'iew  of  280  transfusions,  Meleney  and  his  asso- 
ciates'--'' state  that  this  procedure  is  of  real  \alue  in  cases  of  hemorrhage, 
in  clean  operative  cases,  in  pernicious  anemia  and  in  some  secondary 
anemias.  They  do  not  believe  it  to  be  of  nuich  \alue  in  se])tic  ol)erati^■e 
cases,  cases  of  bacteremia  or  cases  of  acute  leukemia.  At  the  present 
time  there  does  seem  to  be  a  large  number  of  severe  anemias  admitted  to 
our  hospitals.  During  the  past  summer  in  the  University  Ilosjjital  there 
were  as  many  as  nine  at  one  time.  Some  years  ago  they  would  all  have 
been  classed  as  essential  euemias  but  with  one  exception  they  were 
api)arently  secondary,  although  of  a  \ery  se\ere  type.    Focal  infections 
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play  an  important  ])art  in  the  etiology,  especially  those  lia\ina,'  their 
orioin  in  the  teeth.  Cleaning  ont  the  mouth  and  then  performing  trans- 
fusion at  times  bring  about  an  amazing  transformation.  It  would  seem, 
howe\'er,  that  if  the  source  of  the  trouble  is  allowed  to  go  undisturbed 
too  long,  the  interference  with  the  blood-making  apparatus  is  j)ermanent 
and  transfusion  brings  about  no  change  for  the  better  or  at  best  only  a 
transient  im])r()vement. 

In  regard  to  post-transfusion  reactions,  Meleney  and  his  associates 
noted  them  in  (53. ()  per  cent,  of  the  280  cases  studied.  These  reactions 
vary  in  degree  but  all  had  a  rise  of  temperature  of  100°  F.  or  more.  The 
recipient  in  good  general  (;ondition  is  more  likely  to  haA'e  a  reaction  than 
one  in  poor  condition.  The  blood  relationship  of  donor  and  recipient 
and  the  blood  group  of  the  recipient  seem  to  have  nothhig  to  do  with  the 
occurrence  of  the  reaction.  The  use  of  small  amounts  (less  than  200  c.c.) 
are  less  likely  to  be  followed  by  reaction  than  are  transfusions  of  larger 
amounts.  The  more  transfusion  a  patient  has,  the  more  likely  is  a  reac- 
tion to  occur,  especially  if  the  same  donor  is  used  a  number  of  times. 
The  blood  of  some  donors  is  more  apt  to  cause  reaction  than  that  of 
others. 

In  some  cases  of  })ost-transfusion  reaction  there  is  a  marked  poly- 
morphonuclear leukocytosis.  The  authors  do  not  know  whether  this  is 
due  to  intramuscular  hemolysis  or  to  the  formation  of  a  toxic  product 
from  the  partial  splitting  of  a  foreign  protein.  They  believe,  however, 
that  it  seems  likely  that  one  of  these  phenomena  is  probably  responsible 
for  most  of  the  reactions. 

Blood  transfusion  has  also  proved  of  the  greatest  service  in  combating 
shock.  In  the  use  of  this  procedure  in  civil  life  the  greatest  care  is  taken 
to  exclude  the  presence  of  syphilis  and  other  uifectious  diseases  in  the 
donor;  precautions  are  also  taken  to  axoid  the  production  of  hemolysis 
by  the  mixing  of  incompatible  bloods.  In  war  surgery,  however,  these 
objections  are  often  wai\'ed  on  the  ground  that  the  urgency  of  the 
situation  justifies  this.  This  stand  is  taken  by  Fullerton,  Dreyer  and 
Bazett""  and  more  recently  by  llobertson  and  Watson.--^  The  latter 
state  that  many  ])atients  admitted  into  the  casualty  clearing  stations 
are  inoperable  because  of  shock  following  the  great  loss  of  blood.  In 
two  of  these  cases  hemolysis  hastened  the  death  of  the  patient ;  in  one  of 
these  the  citrate  method  was  employed.  While  admitting  the  ]70ssi- 
bility  of  hemolysis,  Robertson  aud  Watson  believe  that  this  danger 
is  slight  in  comparison  with  the  danger  of  operating  on  a  shocked  and 
exsanguhied  patient.  In  a  series  of  30  cases  of  severe  hemorrhage 
they  believe  that  the  transfusion  was  life  saving  in  22;  immediately 
beneficial  in  0,  although  all  of  tliis  group  died  from  infection  of  operation; 
of  no  benefit  in  3 ;  and  harmful  in  2  (hemolysis) .  Although  the  mortality 
in  this  series  is  high  the  authors  are  of  the  belief  that,  ^\  ith  one  possible 
exception,  all  of  these  patients  would  lia\'e  died  without  transfusion. 

As  a  war  emergency  Arnenille'^^  advocates  the  collection  of  the  blood 
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of  the  donor  through  a  needle  and  then  reinjecting  it  similarly  into  the 
recipient,  thus  avoiding  any  incisions  or  serious  vascular  injury.  This 
procedure  is  to  withdraw  300  to  500  mils,  of  blood  from  one  of  the  veins 
at  the  bend  of  the  elbow.  The  blood  as  it  runs  out  is  collected  in  a  sterile 
receptacle  containing  about  0.1  gram  of  sodium  citrate  for  each  100  mils, 
of  blood  to  be  withdrawn.  Enough  water  will  be  present  in  the  receptacle 
if  the  citrate  is  merely  dropped  in  it  in  the  dr\-  state  and  the  vessel 
then  sterilized  in  the  autoclave.  The  receptacle  should  be  continuously 
shaken  while  the  blood  is  dropping  into  it.  The  withdrawn  blood  may 
then  be  injected  into  the  recipient  from  a  wash  bottle  connected  with  a 
rubber  bulb  as  though  an  intravenous  saline  injection  were  being  given. 
By  this  method  the  blood  may  be  kept  at  37°  C.  as  long  as  four  days 
without  producing  harm  to  the  recipient. 

In  this  connection  it  is  interesting  to  note  a  study  of  anaphylatoxin 
and  (tnajjhi/Ja.ris  made  in  the  Hygienic  Laboratory  of  the  University  of 
Michigan.-^"  Among  other  things  it  was  noted  that  a  normal  blood  which 
in  a  given  dose  is  perfectly  harmless,  provided  it  is  injected  at  once, 
may  become  acutely  fatal  if  it  is  kept  in  the  syringe  for  about  three 
minutes.  The  precoagulation  toxicity  is  due  not  to  the  injection  of 
fibrin  ferment  but  to  the  formation  of  anaphylatoxin.  After  the  removal 
of  the  clot  some  of  this  poison  persists  hi  the  serum.  Hence  it  is  that  a 
serum  always  possesses  a  certain  degree  of  toxicity.  The  degree  of 
toxicity  depends  to  some  extent  upon  the  mode  of  defibrination.  It 
may  also  depend  u{)on  conditions  which  afi'ect  the  animal.  Thus,  per- 
fectly normal  rabbits  will  yield  sera  of  varying  toxicity;  the  serum  of  one 
may  have  no  ef^'ect  when  injected  in  a  dose  of  ()  c.c,  while  that  of  another 
may  kill  in  a  1  c.c.  dose.  It  is  noteworthy  that  in  cachectic  conditions  the 
toxicity  of  the  blood  is  greatly  increased. 

It  is  further  pointed  out  in  this  study  that  the  addition  of  .sodiinii 
rarhonafe  to  a  serum  renders  it  hica{)able  of  ])roduchig  anaphylatoxin, 
and  the  further  fact  that  the  addition  of  this  alkali  to  anaphylatoxin 
itself  tends  to  destroy  it.  It  is  ])()inted  out  that  the  above  facts  may 
serve  as  a  basis  for  the  rational  use  of  alkali  as  a  curative  and  preven- 
tive agent  in  those  conditions  which  are  due  to  the  blood  disturliances 
in  which  this  poison  forms. 

In  another  study  on  the  untoward  effects  which  may  follow  the  injec- 
tion of  whole  blood  or  a  serum,  Bond-^^  has  noted  a  definite  alteration  to 
occur  in  the  blood  senun  which  seems  to  be  associated  with  recovery 
from  albuminuria  in  the  nephritic  cases,  and  successful  resistance  to 
general  infection  in  wound  cases.  For  the  most  part  this  change  has  been 
in  the  direction  of  an  increased  hemagghitiniii  content.  The  bearing  of 
this  fact  on  the  ])r()l)lems  of  l)lo()d  transfusion  Bond  ix-lieves  now  becomes 
apparent.  If  the  blood  serum  of  a  recipient  may  be  at  one  time  com- 
patible with  the  red  c-ells  of  a  given  donor,  and  at  another  time  may 
agglutinate  those  cells,  the  donor's  senun  may  also,  as  the  result  of 
rccoN'cry  from  infection  or  other  illness,  change  in  the  same  way. 

Bond  (juotes  observations  of  others  ui  which  the  transfusion  of  blood 
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from  the  same  donor  to  the  same  recipient  had  no  harmfnl  effects  on 
one  occasion,  bnt  was  followed  by  death  on  a  second.  He  suggests  that 
changes  in  the  hemagghitinin-content,  and  probably  in  the  hemolysis- 
content  of  the  bl(jod  serum  of  the  recipient  or  donor,  or  both,  occurred 
in  the  iuter\'al  between  the  two  transfusions,  which  were  resi)onsible 
for  the  unfortunate  result. 

In  the  selection  of  suitable  donors  for  transfusion,  Lee'^'  recommends 
the  following  i)rocedure :  A  small  amoimt  of  blood  is  collected  from  a 
patient  (1  c.c.  from  the  ear  or  finger)  and  allowed  to  clot.  One  drop  of 
serum  obtained  from  this  is  placed  on  a  slide  and  mixed  with  a  droj)  of  a 
suspension  of  blood  of  the  donor  taken  in  1.5  per  cent,  citrate  solution. 
(A  few  drops  of  blood  are  taken  into  approximately  ten  times  the  amount 
of  1.5  citrate  solution  and  shaken.  It  is  ^'ery  important  that  the  blood 
be  dropped  directly  into  the  citrate,  and  should  not  be  coagulated 
partially.)  lender  the  microscope,  in  the  event  of  a  positive  test,  marked 
agglutination  will  be  evident.  In  the  event  of  a  negative  test  it  is  a  wise 
precaution  to  raise  the  cover-glass,  and  after  making  sure  that  the  serum 
and  cells  are  well  mixed,  to  examine  the  preparation  again.  The  only 
j)ossible  source  of  confusion  is  the  appearance  of  rouleaux  of  the  red 
corpuscles,  indicating  a  too  thick  emidsion.  If  the  test  is  negative, 
transfusion  may  be  regarded  as  entirely  safe. 

Tuberculin.  In  previous  issues  of  Progresshe  Medicine,  the 
relative  merits  of  tuberculin  have  often  been  discussed.  In  nearly 
every  instance  it  was  pointed  out  that  to  those  unfamiliar  with  its  use 
it  was  almost  impossible  to  come  to  any  intelligent  understanding  of 
its  merits  by  reason  of  the  extraordinary  divergence  of  opinion.  The 
opinions  reviewed  below  are  no  exception. 

Ringer'^^^  attributes  two  advantages  to  tuberculin  treatment,  namely, 
direct  and  indirect.  Of  the  direct  advantages,  he  states  that  the  first  is 
its  effect  as  an  immunizing  agent.  The  second  lies  in  the  fact  that  cases 
treated  by  means  of  tuberculin  are  less  likely  to  relapse  than  those  not 
subjected  to  this  method  of  treatment.  In  regard  to  this  latter  statement 
it  may  be  said  that  Ncry  good  evidence  has  been  produced  to  show  that 
this  statement  is  more  a  belief  than  an  actual  fact.  The  indirect  advan- 
tages are  given  as  follows: 

1.  Tuberculin  therapy  exercises  a  marked  psychic  effect  upon  the 
patient.  The  patient  feels  that  something  is  being  done  for  him  over 
and  above  the  tiresome  routine  of  bed  rest  or  chair  rest  and  limited 
exercise.  The  weekly  or  bi-weekly  hypodermics  produce  a  marked 
impression  and  act  as  a  stimulus  to  take  the  cure  more  conscientiously. 

2.  Tuberculin  therapy  enables  the  physician  to  keep  a  closer  watch 
over  his  patient  (a)  generally  and  (b)  locally.  («)  It  aids  generally  in 
that  the  j^atient  is  seen  more  often  than  would  be  the  case  were  he 
not  taking  tuberculin,  and  therefore  habits  and  mode  of  life  can  be  more 
frequently-  investigated.  (6)  It  aids  locally  in  that  fre(iuent  examina- 
tions of  the  lung  lesion  become  purposeful  instead  of  being  more  or  less 
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perfunctory,  and  therefore  slight  changes  are  more  apt  to  be  detected 
and  their  significance  appreciated. 

3.  TubercuHn  therapy  enables  the  patient  to  exercise  more  carefid 
observation  of  himself. 

We  strongly  suspect  that  much  of  the  advantage  of  tuberculin  therapy, 
at  least  insofar  as  pulmonary  cases  are  concerned,  lies  in  these  "  indirect 
advantages. "  One  who  is  equally  careful  without  the  use  of  tuberculin 
will  probably,  and  as  a  matter  of  fact  does,  obtain  equally  good  results. 

Bushnell-^*  is  con\inced  that  he  has  too  often  seen  serious  harm  from 
tuberculin,  as  employed  by  others,  to  be  enthusiastic  concerning  its  use. 
In  his  opinion,  tuberculin  is  most  helpful  to  those  who  need  help  least. 
Advanced  cases  of  tubercidosis  are  very  seriously  injured  by  it.  Early 
and  latent  cases,  the  tyj)es  in  which  tuberculin  ha\'e  been  largely  used, 
are  able  to  tolerate  and  are  sometimes  apparently  benefited  by  it. 
Bushnell  emphasizes  the  fact  that  tuberculin  in  the  hands  of  the  ignorant 
is  a  terribly  deadly  weapon.  He  believes  that  cases  of  genuinely  active 
tuberculosis  are  more  often  harmed  than  benefited  by  it  and  is  of  the 
opinion  that  better  residts  in  the  long  rim  for  the  average  patient  are 
attained  by  the  psychical  treatment.  He  is  therefore  opposed  to  its  use 
in  army  hospitals. 

Baldwin's-^5  conservative  views  are  summarized  as  follows: 

Tuberculin  is  an  agent  of  limited  application  with  safety  when 
employed  in  quiescent  pidmonary  tuberculosis. 

It  is  not  immunizing  in  the  sense  that  relapse  is  prevented,  although 
it  may  diminish  the  inuuber  of  febrile  exacerbations  during  the  course 
of  the  disease. 

It  is  contraindicated  in  active,  i)rogressive,  pulmonary  tuberculosis. 

It  can  be  used  with  benefit  in  reacting  doses  for  certain  localized  or 
circumscribed  tuberculosis. 

Turpentine.  The  ^■alue  of  turpentine  In  the  coiitrol  of  hemorrhage  is 
emphasized  by  Allan.-'"'  He  points  out  that  although  the  value  of 
turpentine  applied  locally  for  hemorrhage  is  well  known,  it  is  not  as 
frecjuently  employed  as  it  might  be.  It  has  the  advantage  of  being 
generally  a\ailable,  or  at  any  rate  easily  obtainable.  It  seems  to  be 
particularly  valuable  in  the  oozing  type  of  hemorrhage.  Allan  states 
that  there  is  one  j)racticable  i)()int  in  using  turj)eutine  for  the  control  of 
hemorrhage,  and  that  is  the  gauze  should  not  be  applied  saturated  with 
superfluous  fluid.  The  gauze  should  be  used  soaked  in  the  turpentine, 
but  i)rior  to  application  to  the  affected  part  it  shoidd  be  thoroughly 
sfjueezed  and  wrung  almost  dry;  (ttherwise  results  will  l)e  disap])oiiiting. 
Allan  has  employed  turpentine  with  success  when  other  drugs  have 
failed,  and  considers  that  this  remedy  deserves  fuller  recognition  in  the 
routiue  treatment  of  capillary  hemorrhage. 

Tyramin  Hydrochloride.  Tins  is  the  active  piin('i])lc  of  ergot  and  is 
credited  with  having  a  faNorable  influence  on  the  circulation  by  raising 
the  blood-pressure.    The  dose  is  from  40  to  S()  mg. 
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Hewlett  and  Kay^^^  have  reported  on  the  effects  of  this  dru"'  on  the 
normal  circulation  and  have  also  studied  its  effects  on  circulatory 
failure  during  infections,  and  during,  or  after,  operations.  In  4  patients 
who  showed  evidence  of  circulatory  failure  during  the  course  of  infectious 
disease,  repeated  injections  of  t\raniin  were  given.  Aside  from  a  tran- 
sient rise  of  blood-pressure  and  an  increase  in  the  size  of  the  ])ulse  no 
change  was  noted,  and  m  no  instance  did  permanent  improvement  occur. 

In  7  patients  who  showed  evidence  of  circulatory  failure  during  or 
after  operation,  repeated  injections  of  tyramin  were  given.  These  usually 
caused  a  transient  rise  of  blood-pressure  and  an  increase  in  the  size  of  the 
pulse.  Striking  improvement  occurred  in  the  general  condition  of  some 
of  these  patients;  5  recovered,  and  in  3  of  these  the  drug  benefited  a 
condition  which  to  those  in  attendance  seemed  desperate. 

Hewlett  and  Kay  also  employed  tyramin  to  abort  asthmatic  seizures, 
but  it  failed,  although  epinephrin  and  atropine  were  subsequently  used 
with  benefit. 

Vaccines.  Adamson-^^  deprecates  the  indiscriminate  use  of  vaccines 
in  all  sorts  of  complaints  and  with  no  very  accurate  knowledge  as  to 
whether  such  a  procedure  is  going  to  be  harmfid  or  not.  \Miile  each 
year  adds  a  little  to  our  knowledge  of  the  therapeutic  affects  of  ^'accines, 
the  results  obtained  are  very  variable. 

In  a  study  of  prophylactic  inocidation  in  man  against  the  fypJwid- 
pnrnfypJwid  group  of  organisms,  Davison-^^  states  that  when  a  mixed 
N'accine  is  used  the  immunity  obtained  for  each  of  its  constituent  bacilli 
is  at  least  as  good  as,  and  very  often  greater  than,  that  obtained  against 
any  one  of  these  organisms  when  it  is  employed  alone  in  the  same  dosage 
for  a  first  immunization. 

When  single  vaccines  are  employed  in  succession  and  the  immuni- 
zations are  carried  out  independently,  the  response  is  greatest  to  that 
vaccine  which  is  introduced  first.  To  the  later  immunizations  with  other 
microorganisms  the  specific  response  is  almost  aways  less  intense. 

Arthritis.  Miller-*"  has  treated  175  cases  of  acute  and  chronic  arthri- 
tis with  a  foreign  protein.  He  used  typhoid  vaccine  almost  exclusi\ely 
as  a  foreign  protein;  in  a  few  cases  proteose  and  chicken  serum  were 
used  in  a  sufficient  mmiber  of  cases  to  show  that  the  results  are  appar- 
ently the  same  as  with  the  typhoid  vaccine.  Commercial  vaccines  were 
found  to  be  unreliable  on  account  of  the  variable  amount  reciuired  to 
gi\'e  the  desired  reaction.  With  freshly  prepared  \'accine,  from  virulent 
typhoid,  the  dosage  ranged  from  40  to  150  million.  When  beginning  the 
use  of  a  fresh  supply  of  A'accine,  its  toxicity  was  determined  !)>'  com- 
mencing with  a  dose  of  40  million  and  then  increasing  until  the  amount 
required  to  give  the  desired  reaction  was  ascertained.  Following  the 
injection  the  patient  within  a  few  minutes  to  one  hour  has  a  chill,  usually 
quite  severe,  with  marked  rise  in  temperature,  104°  to  105°  F.    The  rise 
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ill  the  temperature  does  not  persist  for  more  than  a  few  hours  and  the 
patient  suffers  no  great  inconvenience.  At  times  there  is  nausea  and 
severe  headache;  the  former  transient,  the  latter  rarely  lasting  more  than 
twenty-four  hours. 

In  acute  arthritis  it  is  not  unusual  to  note  a  most  remarkable  improve- 
ment in  the  joint  symptoms  by  the  time  the  patient  is  through  sweating. 
Immediately  after  the  injection  there  is  usually  a  slight  leukocytosis 
which,  during  the  chill,  drops  to  normal  or  below.  Following  a  violent 
reaction  there  may  be  a  leukopenia;  this  is  brief.  This  is  followed  by  a 
rapidly  develophig  leukocytcisis,  which  reaches  its  maximum  in  four  to 
twelve  hours,  gradually  returning  to  normal  in  from  twenty-four  to 
fort\'-eight  hours.  As  a  rule  the  leukocytosis  is  from  15,000  to  20,000, 
but  it  may  reach  100,000  or  more.  The  blood-pressure  at  the  time  of 
the  chill  is  usually  moderately  elevated;  immediately  after  the  chill 
there  is  a  rapid  and  decided  drop,  reaching  its  maximum  about  six  hours 
after  the  injection  and  then  gradually  returning  to  normal. 

Miller  emphasizes  the  fact  that  these  \iolent  reactions  are  not  without 
danger.  In  one  case  of  alcoholism  with  arthritis,  delirium  tremens 
followed  the  injection,  and  death  occurred  in  fifty-four  hours.  In  three 
other  jjatients,  all  alcoholics,  marked  delirium  developed  soon  after  the 
injection,  in  one  instance  continuing  for  thirty  hours. 

In  regard  to  results,  ]Miller  states  that  thirty-three  of  the  acute 
arthritis  patients  had  been  under  active  salicylate  treatment  before 
receiving  the  foreign  protein,  without  benefit.  All  but  four  of  these  were 
prom]>tly,  at  least  temporarily,  greatly  benefited  by  the  typhoid  \'accine. 

Eighteen  patients  with  subacute  arthritis  received  the  treatment. 
Fourteen  of  these  were  definitely  benefited.  Recurrences  here  were  com- 
mon, l)iit,  in  conjunction  with  the  protein,  an  efl'ort  was  made  to  clear 
uj)  any  foci  of  infe(;tion.  Four  weeks  after  the  treatment  several  of  these 
patients  had  not  suffered  from  a  relapse. 

Twenty-eight  patients  with  chronic  arthritis  received  the  treatment. 
Only  those  were  treated  in  whom  there  was  definite  evi(h'nce  of  acute 
recurrence  of  the  infection.  Definite  temporary  impro\ement  was  quite 
freciuentl\-  observed,  and  in  a  few  cases,  one  of  two  years'  duration,  the 
])atieiits  received  such  benefit  that  they  were  able  to  return  to  work. 
The  results  on  the  whole  were  sufficiently  suggestive  to  warrant  a  con- 
tiiniaiice  of  the  treatment  in  selected  cases. 

Miller  states  that  the  chief  objection  to  the  continuance  of  the  foreign 
l)r()teiu  therapy  is  the  danger  of  grave  or  fatal  reaction.  Its  careless 
administration  must  l)e  carefully  guarded  against.  This  form  of  therai)y 
must  be  considered  as  still  in  the  experimental  stage,  and  should  not  be 
generally  a|)i)lied  without  a  careful  consideration  of  the  dangers  asso- 
ciated with  it.  if  used,  the  toxicity  of  the  particular  vaccine  must  be 
(Ictcnnincd,  and  the  ])atient  carefully  examined,  especially  for  cardio- 
vascular pathologic  conditions.  Failure  to  obser\-e  ])roper  j)re(autions 
may  j)la<'e  this  treatment  in  unwarranted  disrej)ute. 

Snyder""  has  fouml  tli;it  intraxcnoiis  injections  of  foreign  ])roteiiis  are 
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apparently  more  efficacious  than  the  usual  drug  treatment  for  tlie  relief 
of  cases  suffering  from  acute,  subacute,  and  chronic  arthritis.  In  some 
cases  there  is  a  tendency  to  recurrence,  with  symptoms  milder  in  t>pe, 
but  a  large  projiortion  of  these  patients  can  be  greatly  benefited  by 
intensive  treatment.  The  percentage  of  these  recurrences  is  no  larger, 
if  as  large,  as  are  seen  in  the  patients  treated  by  drug  therapy.  There 
is  no  evidence  up  to  date  that  the  foreign  protein  injections  have  an 
injurious  effect  on  the  kidneys. 

Whooping  Cough.  The  vaccine  treatment  of  pertussis  has  been 
favorably  commented  on  during  the  past  year.  Shaw^'*^  is  of  the  opinion 
that  the  vaccines  are  of  unquestioned  value  as  a  prophylactic  measure, 
and  that  they  should  be  administered  to  every  child  exposed  to  the 
disease.    Luttinger  did  not  encounter  a  single  severe  reaction  in  over 

0000  injections  and  this  has  been  the  experience  of  Shaw,  who  has  admin- 
istered large  doses  to  infants  six  weeks  old.  He  therefore  believes  that  the 
vaccines  can  be  considered  harmless.  The  dosage  employed  by  Shaw 
for  prophylaxis  was  the  same  as  for  treatment,  namely,  500  million, 
first  injection,  1  billion  for  the  second,  2  billion  for  the  third,  gi\'ing  the 
injections  every  second  or  third  day.     He  states  that  he  has  gi\'en 

1  billion  every  two  days  for  ten  days,  with  good  results. 

The  results  from  the  vaccine  in  the  treatment  of  cases  already  in  the 
I)aroxysmal  stage  are  not  as  striking  as  in  prophylaxis,  although  it  does 
seem  to  shorten  the  paroxysmal  stage  and  lessen  the  severity  of  the 
paroxysms.  i\.n  analysis  of  112  cases  in  which  the  vaccine  was  the  only 
treatment  used,  shows  that  in  3()  per  cent,  in  which  this  method  was 
employed  the  course  of  the  disease  was  shorter  than  the  usual  duration 
of  the  whooping  stage  although  no  effect  was  noted  on  the  number  and 
severity  of  the  paroxysms.  In  52  per  cent,  there  were  fewer  paroxysms, 
and  of  lessened  severity,  especially  at  night.  In  12  per  cent,  no  improve- 
ment was  noted. 

During  the  past  two  and  a  half  years,  Gray-*^  has  employed  vaccines 
in  the  treatment  of  whooping  cough.  He  reports  satisfactory  residts. 
He  obtained  his  best  results  with  a  preparation  containing  250  million 
of  the  Bordet-Gengou  bacillus  without  the  addition  of  pneumococci 
which  some  vaccines  contain.  With  this  pre})aration  he  was  able  to 
rethice  the  paroxysms,  lessen  the  vomiting  and  hasten  rec()\'ery.  ]Most 
of  his  patients  were  debilitated,  badly  nourished  and  underfed  children, 
six  years  of  age  and  under. 

Bogert-^^  reports  the  successful  use  of  pertussis  \accine  as  a  i)ro])hy- 
lactic  in  a  children's  home.  No  reactions  were  noted  and  but  one  child 
complained  of  a  sore  arm. 

Hueneken's^*^  observations  with  the  complement-fixation  test  in  17 
cases  would  theoretically  justify  the  prophylactic  use  of  the  vaccine. 
In  none  of  the  cases  treated  with  small  doses  could  any  antibodies  be 
demonstrated,  but   when  large  doses  were  enij)loyed,  antibodies  were 
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demonstrated  in  44  per  cent,  of  the  cases.  The  freshly  prepared  vaccines 
were,  apparently,  more  effective  than  the  stock  vaccines,  as  (iO  per  cent, 
of  the  patients  so  treated  gave  positive  fixation  reaction.  From  this  he 
concludes  that  it  is  possible  to  immunize  children  against  pertussis  if 
sufficiently  large  doses  of  freshly  jirepared  \'accine  be  used. 

Asthma  A^^D  Hay  Fev^er.  Walker-^*^  employed  vaccines  in  the  treat- 
ment of  bronchial  asthma  in  15  cases.  These  he  divided  into  three 
groups:  (1)  Six  patients  whose  serums  agglutinated  strains  of  staphy- 
lococcus i)yogenes  aureus  in  a  high  titer.  These  patients  were  treated 
with  vaccines  of  this  orgaiiism.  All  the  patients  of  this  group  were 
relieved  of  the  asthma  and  all  associated  svTnptoms.  (2)  Six  patients 
were  treated  \y\th.  a  diphtheroid  ^•accine  because  their  type  of  organism 
was  the  predominating  one  in  their  sputa,  and  because  there  was  no 
positive  evidence  in  fa\or  of  any  other  kind  of  treatment.  Only  one 
patient  in  this  group  was  relieved.  (3)  Three  patients  who  indicated  that 
conditions  or  diseases  quite  remote  from  bronchial  asthma  may  play 
some  i)art  in  the  cause  of  bronchial  asthma,  or  at  least  may  produce 
symptoms  which  simulate  bronchial  asthma.  In  one  case  in  this  group 
an  operation  for  hernia  relieved  the  asthma;  in  another,  epinephrin 
relieved  the  symptoms;  a  third  case  was  associated  with  pituitary  disease. 
Walker  believes  that  it  is  quite  possible  that  so-called  bronchial  asthma 
in  patients  who  are  sensitive  to  i)roteins  is  not  true  bronchial  asthma 
and  that  cardiac,  renal,  pulmonary  and  pituitary  disease  all  may  cause 
symptoms  which  simulate  bronchial  asthma. 

P(3j.j.y247  reports  the  use  of  pollen  extract  in  the  treatment  of  127  cases 
of  hay  fever.  He  concludes  that  when  single  extracts  are  used  and 
])roper  precautions  taken,  pollen  extracts  give  us  one  of  the  most,  if  not 
the  most,  scientific  methods  of  prophylactic  treatment  known  to  medi- 
cine. The  reasons  are  these:  The  diagnosis  can  be  made,  the  exact 
dose  calculated,  and  the  resistance  of  the  i)atient  determined  before, 
during  and  after  the  period  of  treatment.  Tn  Ferry's  experience  71 
per  cent,  of  the  cases  were  ^elie^■ed  of  practically  all  syui])t()ms,  and  at 
least  1()  per  cent,  more  were  more  or  less  benefited. 

Colon  Bacillus  Infections.  The  use  of  colon  vaccine  in  the  treat- 
ment of  prostatitis  and  other  genito-urinary  conditions  has  been  favorably 
reported  in  the  ])ast.  Bumpus,^'*^  of  the  ■Mayo  Clinic,  is  not  favorably 
impressed  with  the  use  of  colon  vaccine  in  prostatic  cases.  He  con- 
cludes that  immunity  to  pyelonephritis  by  means  or  mixed  colon 
bacillus  vaccine  cannot  be  produced  and  that  the  administration  of  this 
vaccine  does  not  markedly  reduce  the  incidence  of  genito-urinary  infec- 
tion, if  it  affects  it  at  all.  Pre-operative  attacks  of  jnelonephritis  are  the 
natural  means  of  producing  an  immunity  to  renal  infection,  and  their 
occurrence  makes  operative  risks  less. 

The  length  of  con\alescence  is  usually  in  inverse  proportion  to  the 
length  of  pre-operative  treatment. 
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Ozena.  In  a  report  of  his  experience  with  vaccines  in  the  treatment 
of  the  varions  diseases  of  the  nose,  throat  and  ear,  Coates-'^  heUeves  that 
if  properly  nsed  Uttle  harm  can  resnlt  and  they  may  prove  of  service.  In 
a  number  of  instances,  notably  ozena,  he  offers  the  suggestion  that 
vaccine  therapy  alone  might  solve  a  problem  which  has  been  puzzling 
clinicians  hoi)elessly  for  years.  Glogau,-''"  on  the  other  hand,  does  not 
believe  in  the  bacterial  orighi  of  ozena.  In  his  opinion  the  crux  in  the 
treatment  of  what  is  called  ozena  lies  in  the  fac-t  that  the  atrophy  of  the 
nasal  mucous  membrane  and  its  underlying  structures  is  the  primary 
condition  and  that  this  atrophy  will  therefore  never  be  cured  by  any 
vaccine  treatment  whatsocAer. 

Veratrum  Viride.  This  drug  has  long  had  an  established  place  in  the 
treatment  of  eclampsia.  Andrews^^^  states  that  it  will  control  convul- 
sions, especially'  antemortem  convulsions,  at  least  until  other  measures 
for  clinical  dilatation  and  delivery  can  be  carried  out.  He  believes  it 
almost  a  specific  for  this  purpose.  With  convulsions  of  any  degree  of 
severity,  steps  looking  toward  delivery  must  immediately  be  instituted. 
While  most  of  the  text-books  state  that  convulsions  frequently  soften 
and  dilate  the  cervix,  this  is  not  the  experience  of  Andrews. 

Edgar-'^^  states  that  at  one  time  he  was  an  enthusiast  in  the  free 
employment  of  \'eratrum  viride  in  the  treatment  of  eclampsia  but  that 
he  has  changed  his  views.  Although  he  occasionally'  uses  small  repeated 
doses  in  selected  cases,  he  avoids  the  routine  use  of  the  drug  because  he 
fears  its  shock-producing  effect. 

In  a  study  of  the  clinical  action  of  veratrum,  Collins  and  Hanzlik^^^ 
found  that  a  slowing  of  the  pulse  and  fall  of  blood-pressure  occurred 
with  a  single  therapeutic  dose  of  from  15  to  20  minims  of  the  tincture  of 
veratrum  album.  Large  and  repeated  doses  (25  to  75  minims)  produced  a 
slowing  of  the  i)ulse  together  with  a  fall  in  both  systolic  and  diastolic 
blood-pressure  in  practically-  all  indi\iduals  studied.  The  effect  pro- 
duced was  roughly  proportional  to  the  dose.  All  the  desirable  circulatory 
effects  produced  by  tincture  of  veratrum  album  ma>'  be  secured  with 
doses  ranging  from  45  to  55  minims,  administered  at  the  rate  of  about 
10  to  15  minims  ever>'  one-half  to  one  hour,  and  without  symptoms  of 
"toxicity."  Repeated  large  doses  given  at  short  intervals  are  apt  to 
give  rise  to  symptoms  of  toxicity. 

Effects  in  various  circulatory  disorders  were  observed  about  as  follows: 
Most  marked  in  h>pertonus;  less  marked,  inconstant  or  no  effect  at  all 
in  heart  block  (2  cases);  paroxysmal  tachycardia,  myocarditis  with 
renal  vascular  disease,  aortic  insufficienc\'  (1  case  each). 

The  usual  effects  of  slowing  the  pulse  and  fall  of  both  systolic  and 
diastolic  blood-pressure  were  observed  in  a  patient  with  eclampsia. 

The  authors  used  compound  tincture  of  gentian  (U.  S.  P.)  under  the 
same  conditions  as  tincture  of  veratrum  album  in  the  same  and  other 
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individuals,  but  no  noteworthy  effects  on  the  circulation  were  demon- 
strable.   The  effects  of  veratrum  are  due,  therefore,  to  the  drug  per  se. 

Veronal.  In  calling  attention  to  the  indiscriminate  use  of  veronal  on 
the  part  of  the  laity  and  the  not  infrequent  cases  of  poisoning  resulting 
from  its  use  the  British  Medical  Jownal  (February  9,  1918),  quotes  the 
following  official  notice  of  the  Home  Office  to  the  public:  "There  have 
been  many  cases  of  veronal  poisoning  in  this  country,  and  it  is  desirable 
that  it  shoidd  be  known  that  the  drug  cannot  safely  be  used  except  on 
the  advice  of  a  practitioner  on  each  occasion.  Many  persons  are  specially 
susceptible  to  the  action,  and  fatal  poisoning  may  occur  e^'en  from  small 
doses  of  the  drug,  especially  if  repeated.  The  danger  is  still  greater  when 
doses  are  progressively  increasefl.  It  is  most  important,  therefore,  that 
veronal  and  its  deriAatives  and  allied  substances  should  only  be  taken 
with  the  knowledge  and  consent  of  a  medical  practitioner,  and  on  his 
written  prescription;  and  it  is  advisable  that  the  dispensing  of  such 
prescriptions  should  not  be  repeated  without  the  written  sanction  of  the 
medical  man." 

X-rays.  In  considering  the  possibilities  and  limitation  of  roentgen 
therajjy  in  malignant  disease,  Pfahler-^^  })elie\es  that  it  is  possible  to  cure 
the  majority  of  cases  of  superficial  malignant  disease  by  the  .r-rays  and 
it  is  possible,  he  believes,  to  cure  all  cases  of  this  nature  by  a  combination 
of  electrocoagulation  and  roentgen  therapy  if  applied  before  metastasis 
has  taken  place  and  deep  tissues  are  involved.  Their  combined  treat- 
ment should  be  used  wherever  the  end-results  will  be  improved,  and 
this  will  apply  in  the  majority  of  cases.  There  should  be  a  combina- 
tion of  either  electrocoagulation  and  roentgen  therapy  or  operation  and 
electrotherapy. 

In  the  great  majority  of  cases  when  the  malignant  disease  has  extended 
to  the  glands,  to  the  bowels  or  the  internal  organs  from  the  breast,  for 
example,  or  the  uterus,  the  patient  cannot  be  cured  by  the  .r-rays.  The 
patient  can,  however,  be  greatly  Ix'uefited  even  in  these  advanced  cases. 
With  proper  technic,  Pf abler  states  that  the  rays  can  be  expected  to 
cure  the  majority  of  cases  of  sarcoma,  the  most  responsive  to  the  treat- 
ment being  medullary  bone  cases,  the  sarcomas  involving  the  soft  tissues, 
and  least  of  all  the  ])eriosteal  sarcomas. 

A  clirucal  and  experimental  study  of  the  \alue  of  roentgen  rays  and 
radium  in  malignant  disease  has  been  made  by  Levin  and  Levine.-^^ 
They  believe  that  it  is  advisable  to  radiate  malignant  tumors  not  only 
after  operation,  but  in  certain  cases  also  before  an  operation  so  as  to 
sterili/e  and  iuliibit  the  ])roliferati()n  of  those  cancer  cells  which  may  be 
left  behind  or  trans])lant(>(l  elsewhere  in  the  course  of  an  o])eration.  The 
authors  state  that  the  fear  ex-pressed  by  some  clinicians  that  the  raying 
may  occasionalh'  irritate^  and  increase  the  rate  of  growth  of  the  tumor 
is  unfounded.    The  result  of  such  treatment  is  always  an  inhibition. 

In  a  series  of  20  eases  of  carciuoiua  of  the  rectum  the  following  obser- 
vation was  made.  In  the  cases  hi  which  an  attempt  at  a  radical  opera- 
tion was  made,  the  condition  recurred  with  greater  rapidity. and  malig- 
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nancy  than  in  those  cases  in  which  there  was  no  operation  done  and  only 
radinm  and  .r-ray  treatment  2:i\'en  or  an  exploratory  operation  \\as  done 
followed  by  radiations.  In  this  series  of  cases  the  malignant  re(;n!des- 
cence  of  the  disease  Avas  not  caused  by  the  operative  interference,  but 
accidentally  took  place  after  the  operation.  The  same  holds  true  of  the 
recrudescences  which  occasionally  may  take  ]>lace  after  radium  or  .r-ray 
treatment,  thus  preoperative  and  postoperative  radiations  of  cancer  as  a 
method  of  inhil)iting  the  proliferating  power  and  the  conseciuent  clinical 
malignancy  of  the  tumor  cells  is  of  undoubted  value  and  presents  no 
danger. 

In  a  comparison  of  the  roentgen  rays  and  radium  in  the  treatment  of 
uterine  hemorrhage,  Corscaden^'^'^  states  that  radium  is  preferable  in  prac- 
tically all  cases  except  younger  w^omen,  in  whom  small  repeated  doses 
may  be  desirable.  Although  the  acUial  amount  of  time  consumed  in 
treatment  is  about  the  same  in  both,  that  devoted  to  the  roentgen  rays 
is  spread  o\'er  from  six  to  ten  weeks,  while  the  radium  is  finished  in 
twenty-four  hours. 

Uterine  hemorrhage  from  almost  any  cause  may  be  stopped  by  the 
intra-uterine  application  of  radium;  the  hemorrhage  from  disturbed 
menstruation  with  or  without  fibromyoma  may  be  controlled  by  the 
roentgen  rays.  Also  practically  all  fibromyomas  will  shrink  to  a  satis- 
factory degree  after  roentgen  therapy.  Practically  no  harm  results  from 
roentgen  therapy  in  these  cases.  All  cases  of  hemorrhage  from  a  grossly 
normal  uterus  in  women  of  thirty-eight  years  or  over  should  be  treated 
by  the  .r-rays  after  carcinoma  has  been  ruled  out.  In  younger  women 
Corscaden  believes  roentgen  therapy  should  be  used  as  a  last  resort. 
In  cases  of  uterine  hemorrhage  associated  with  fibromyoma  of  the 
uterus,  roentgen  therapy  is  the  proper  treatment,  if  symptoms  from 
mechanical  causes  are  absent  and  the  woman  is  thirty-eight  years  or 
over. 

Pfahler  and  McGlinn-"  report  an  interesting  case  in  which  successful 
dissipation  of  a  uterine  fibroid  was  achieved,  by  means  of  the  roentgen 
rays  \\  ith,  at  the  same  time,  protection  of  the  ovaries.  The  proof  that 
they  were  successful  is  furnished  by  the  fact  that  the  woman  subse- 
quently became  pregnant.  The  successful  treatment  of  such  a  case 
demands  (1)  a  careful  and  thorough  investigation  on  the  part  of  the 
gynecologist  as  to  the  size  and  position  of  the  tumor;  (2)  he  should 
report,  so  far  as  possible,  on  the  condition  and  ])osition  of  the  ovaries. 
(3)  The  roentgenologist  should  be  most  careful  in  his  techuic  as  to  the 
direction  of  the  rays  and  as  to  the  protection  of  the  skin  of  the  ]nitient 
and  the  protection  of  the  ovarian  region.  The  skin  must  be  properly 
protected,  for,  if  operation  is  needed  later,  it  should  not  be  damagerl. 

A  series  of  19  cases  of  hyperplasia  of  the  thymus  treated  by  .r-rays 
is  reported  by  Benjamin.^^*  The  interval  between  treatments  was 
usually  one  week  unless  the  urgency  of  the  symptoms  suggested  more 

266  American  Journal  of  Obstetrics  and  Diseases  of  Women  and  Children,  February, 
1918. 

2"  Ibid.,  August,  1917. 

258  Archives  of  Pediatrics,  February,  1918. 
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frequent  applications.  The  treatment  has  proved  entirely  harmless  in 
young  children  and  if  the  symptoms  are  urgent  may  be  repeated  in 
a  da>'  or  so.  Benjamin  believes  that  the  failure  to  administer  full  doses 
and  repeat  them  promptly,  if  the  symptoms  are  urgent,  has  led  to 
fatalities.  To  guard  against  sudden  deaths  before  the  full  destructive 
effect  of  the  roentgen  rays  upon  the  thymus  gland  has  been  elicited,  all 
cases  with  urgent  symj^toms  should  be  kept  under  close  observation  and 
the  a--ray  treatments  should  be  pushed  boldly. 

Verning^^^  reports  2  cases  in  which  the  vascular,  recently  developed 
goitre  was  given  roentgen  treatment  and  fatal  thyroidism  followed.  The 
dosage  of  the  rays  was  not  above  the  average,  but  must  have  been 
excessive,  ^'erning  thinks,  for  such  recently  developed  cases. 

In  an  analysis  of  similar  cases  which  he  found  on  record  with  aggra- 
vation of  the  symptoms  the  condition  was,  as  a  rule,  transient,  and  the 
result  on  the  whole  was  improvement. 

Hazen''^*''''  states  that  the  use  of  the  roentgen  rays  in  acne  vulgaris  is 
justified  as  a  routine  procedure  by  those  who  are  absolutely  certain  of 
their  roentgen-ray  technic,  and  by  no  others,  since  much  damage  can 
easily  be  done  by  an  inexperienced  operator.  In  his  opinion  this  method 
affords  nuich  the  (juickest  and  surest  way  of  controlling  the  disease. 

Yeast.  A  study  of  the  effect  of  })akers'  yeast  in  diseases  of  the  skin  and 
of  the  gastro-intestinal  tract  has  been  made  by  Hawk,  Knowles,  Uehfuss 
and  Clarke.^**^  In  all  their  tests  they  used  Fleischmann's  Compound 
Yeast,  being  the  best  known  and  the  most  widely  used  of  bakers'  yeast. 
The  amount  administered  varied  from  one-quarter  of  a  cake  to  three 
cakes  daily  after  meals.    In  all,  ^)1  cases  were  studied. 

So  far  as  gastro-intestinal  conditions  are  concerned,  it  is  apparent, 
from  their  results,  that  yeast  has  its  greatest  usefulness  in  conditions 
accompanied  by  cutaneous  manifestations.  In  their  opinion  the  yeast 
is  essentially  indicated  in  chronic  non-obstructive  bowel  conditions  and 
contraindicated  in  the  acute  conditions. 

It  was  found  to  be  a  useful  remedy,  and  fully  as  successful  as  any  other 
remedy,  in  the  treatment  o1  furunruJosis,  acne  vulgaris  and  acne  rosacea. 
The  conditions  which  responded  most  favorably  were  furunculosis,  the 
acnes  (vulgaris  and  rosacea)  and  consii])ation.  Of  17  cases  of  furuncu- 
losis, all  but  1  were  improved  or  cured.  Of  17  cases  of  acne  vulgaris,  all 
were  improved  or  cured.  Of  10  cases  of  constipation,  9  were  improved  or 
cured.  In  other  words  .')()  out  of  h'l  cases  of  furunculosis,  the  acnes  and 
consti])ation  were  inrpro\ed  or  cured  by  the  yeast  treatment. 

Zinc.  In  the  treatment  of  eri/sijH'las,  Milliken-'-  suggests  the  following 
procedure:  Rest  in  bed  is  enforced.  At  the  start  calomel  and  salts  are 
given  and  diet  allowed  according  to  the  patient's  appetite.  Fluids  are 
given  freely  during  the  febrile  i)eriod  and  sedatives  or  stimulants  given  as 
required.     If  iclitliyol   has  be(Mi   previously  ai)plied,  it  is  removed  as 

«'  Hospitalstidcndc,  .\ugiist  1.  H)17;  .Inuiii.il  of  the  Aim'iic:m  Medical  .\:^sociation, 
OctohiT  20.  1017. 

-"■•"  Ibid.,  Si'ptcinhfT  22,  1917. 

*«'  Journal  of  the  American  Medical  Association,  Octolier  13,  1917. 

■^-  Annals  of  Surgery,  .\ugust,  1917. 
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thoroughly  as  possible.  The  entire  region  attacked  by  the  disease  is 
thickly  dusted  with  powdered  siearute  of  zinc  which  is  reapplied  as  it  falls 
or  is  brushed  off.  If  a  wound  is  present  it  is  treated  as  a  similar  wound 
would  be  in  the  absence  of  erysipelas.  The  face  of  a  patient  with  abscess 
in  the  eyelids  is  powdered  freely  and  the  eyes  kept  moist  with  small  com- 
presses renewed  from  a  basin  of  cold  boric  acid  solution.  A  drop  or  two 
of  20  per  cent,  argyrol  is  placed  in  the  conjunctivjie  from  two  to  five  times 
in  the  twenty-four  hours. 

In  leg  cases  if  periphlebitis  or  cellulitis  develops,  an  incision  is  made  as 
soon  as  fluctuation  aj^pears  and  then  wet  dressings  of  boric;  acid  or 
magnesium  sul])hate  or  dilute  alcohol  are  applied. 


INDEX. 


Abortion,  incomplete,  pituitary  extract 

in,  364 
Achylia  gastrica,  48 

and  tissue  lientery,  51 
diarrhea  accompanying,  52 
treatment  of,  50 
Acidity,  gastric,  25 

effect  of  pancreatic  secretion  on, 

118 
observations    on,    after    gastro- 
enterostomy, 69 
by  gas  chain  method,  25 
reduction  of,  37 
total,  respecting,  after  gastro-enteros- 
tomy,  69 
Acidosis  in  surgery,  224 
Acne,  yeast  in,  404 
Acriflavine  in  wound  infections,  243 
Addison's  disease,  adrenalin  in,  315 
Adrenal  dyspepsia,  48 
Adrenahn,  315 

in  cholera,  316 

effect  of,  on  muscular  fatigue,  316 
in  hemorrhage,  316 
in  hyper chlorhydria,  316 
in  hyperthjToidism,  316 
in  sea  sickness,  316 
Albuminurias,    long-standing,    causation 

and  curability  of,  153 
Alcohol,  316 
benzyl,  323 

as  local  anesthetic,  323 
wood,  poisoning,  318 
Amblyopia,  quinine,  374 
Ambulance,  field,  218 
Amebiasis,  89 

chronic  enteritis  in,  91 
treatment  of,  91 
emetine  in,  91 

emetine-bismuth  iodide  in,  91 
salvarsan  in,  91 
Amebic  dysenter3%  89 

distribution  of,  95 
Amenorrhea,  thyroid  extract  in,  392 
Amyl  nitrite,  359 

in  mitral  stenosis,  359 
Anaphylatoxin,  394 
Anaphylaxis,  394 
Anemia,  iron  in,  351 

pernicious,  fractional  test-meal  in,  31 
Anesthesia  in  war,  228 
Anesthetic,  local,  benzyl  alcohol  as,  323 


Aneurysm,    treatment    of,    by    proximal 
occlusion  by  an  autoplastic  flap,  253 
Aneurysms,  bone,  306 
Angina,  Vincent's,  19  ' 

Antacids,  effects  of,  in  stomach,  [34        | 
Antimeningococcic  serums,  383  ,_^ 

Antimony,  318 
Antiseptic,  iodine  as,  349 
Appendicitis,  111  .  .1   \x      l^j 

acute.  111  I 

and  oxyuriasis,  111  ' 

Arsenate  of  sodium  in  soft  chancres,  320 
Arsenic,  319 
Arsenic-content    in    cerebrospinal    fluid 

after  arsphenamin  injections,  320 
Arsphenamin,  320 

in  pyorrhea,  321 
Arthroplasty  for  new  joint  formation,  257 
Artificial  heliotherapy,  347 
.Iscaris  infection,   oil  of  chenopodium  in 

328 
Ascites,  130 

a  study  of  cases  in  China,  130 
Aspirin,  321 

poisoning,  chronic,  321 
Asthma,  proteins  in,  368 

vaccines  in,  400 
Atony,  dilatation  of  stomach  from,  42 
Atropine,  321 

effect  of,  in  stomach,  35 

in  pulmonary  hemorrhage,  321 
Auricular  fibrillation,  camphor  in,  325 

digitalis  in,  334 
Auto-intoxication    in    chronic    constipa- 
tion, 106 


B 


Balantidium  coli  in  Argentine,   96 
Balsam  of  Peru,  321 

in  scabies,  321 
Beef  serum  in  treatment  of  anthrax,  380 

of  wounds,  381 
Bence-Jones  proteinuria  in  hypertension, 

151 
Benign  bone  tumors,  277 
Benzol,  322 

in  leukemia,  322 
Benzyl  alcohol,  323 

as  local  anesthetic,  323 
Bilharzia,  249 

hematuria,  emetine  in,  344 
Biliary    passages,    causes    of    recurrence 
after  operation  on,  128 
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Bismuth,  323 

in  chronic  hyperacidity,  323 
Bladder,  diseases  of,  173 
diverticula  of,  175 
exstrojihy  of,  173 
gunshot  wounds  of,  183 
syphilis  of,  ISO 
tumors  of,  177 

treatment  of,  by  rarlium,   177 
Bleeding,  coagulose  in,  391 
Blood  lipoids  in  nephritis,  151 

occult,  in  stools  in  pulmonary  tuber- 
culosis, 80 
plasma  and  kidnej-s,  135 
l^loodvessels,  wounds  of,  252 
Bone      and      tendon-.sheath,      giant-cell 
growth  of,  291 
aneurysms,  306 
cysts,  benign,  280 

malignant,  306 
lesions,  marrow,  303 
medullary,  303 
tumors,  276 

Ix'iiign,  277 
malignant,  293 
Bowel,  paralysis  of,  pituitary  extract  in, 

366 
Brain  tumor,   chronic  nephritis  simulat- 
ing, 158 
Bromoform,  323 

in  whooping-cough,  323 
Bronchitis,  eucalyptol  in,  346 

hexamethylenamine  in,  348 
iiurns,  241 

paraffin  wax  treatment  of,  241 


Calcium  (!arbonate,  324 

in  gastric  hyperacidity,  324 
Calculi,  prostatic,  195 
Camphor,  324 

in  auricular  fibrillation,  325 
in  chronic  myocarditis,  324 
in  yalyular  lesions,  325 
Cancer,  gastric,  53 

early  diagnosis  of,  53 
results  of  o])erations  on,  54 
of  rectum  and  peh'ic  colon,  9S 
Carcinoma,  emetine  in,  344 

gastric,  fractional  test-meal  in,  31 
Cardiospasm  dilator,  23 
Casualty  clearing  station,  219 
Catheterization  of  ejaculatorv  ducts,  203 
CeciuTi,  y)alpation  of,  85 
Chancres,  soft,  sodium  arsenate  in,  320 
Chancroid,  199 

treatment  of,  201 
Chaulmoogra  oil,  325 

in  leprosy,  325 
Chenopodiuin,  326 

in  hookworm  infection,  326 
oil  of,  in  ascaris  infection,  328 
poisoning  from,  329 
treatment  of,  329 
Cliildreii,  renal  functional  tests  in,  150 


Chloramin-T,  330 

in  wound  infections,  243 
Chlorazene,  330 

in  diphtheria  carriers,  330 
Chlorine,  330 

in  diarrhea  in  infants,  330 
Cholera,  adrenalin  in,  316 
Chronic  diarrhea,  97 

rectal    and    sigmoid    conditions 
in,  97 
Coagulose  in  bleeding,  391 
in  hemophilia,  391 
in  melena  neonatorum,  391 
Cod-liver  oil,  331 

in  rickets,  331 
Colitis,  chronic,  86 

mucous,  fecal  analysis  in,  82 
Colon  bacillus  infections,  vaccines  in,  400 
pelvic,  cancer  of  rectum  and,  98 
spastic   contractions   of,   magnesium 

sulphate  in,  87 
stasis,  109 
Constipation,  86,  102 

chronic,  auto-intoxication  in,  106 
eaterocolonic  conditions  in,  103 
rectal  conditions  in,  107 
habitual,  86. 
rectal,  87 
spastic,  102 
Corpus  luteum,  332 
Creatinin,  uric  acid,  urea  and,  144 
Cysts,  lione,  appearing  as  multiple  cystic 
lesion,  287 
benign,  280 

of  cla\'icle,  286 

healing   without    operation 

in,  282 
indications  for  operation  in, 
282 
huge,  285 
large,    operative    treatment    of, 

287 
malignant,  306 
multiple,  287 
of  prostate,  195 


Dakix's  solution  in  woimd  infections,  243 
Delirium  tremens,  digitalis  in,  340 
Dial)etes  insipidus,  pituitary  extract  in, 
364 
pancreatic,  1 17 
Diarrhea  accompanying  achylia  gastrica, 
52 
chronic,    rectal    and    sigmoid    condi- 
tions in,  97 
silver  in,  389 
enterocolonic,  surgical  treatment  of, 

85 
of  fermentation,  fecal  analysis  in,  82 
in  infants,  chlorine  in,  330 
Diathermy  in  treatment  of  gastric  ulcer, 

72 
Diet,  balanced,  analyzed,  33 
in  intestinal  toxemia,  104 
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Diet  in  nephritij^,  152 
Digestive   disturbances,    hot    foods   as   a 
factor  in,  2.5 
malfunction,  signs  of,   after  gastro- 
enterostomy, 68 
tract,  action  of  opium  on,  39 
Digitalis.  333 

in  auricular  fibrillation,  334 
in  delirium  tremens.  340 
effect  of,  on  blood-pressure,  338 
in  heart  disease,  334 
method  of  dosage,  336 
in  vahailar  heart  disease,  335 
Dilatation  of  esophagus,  24 

of  stomach  from  atony,  42 
Dilator,  cardiospasm,  23 
Diphtheria  carriers,  chlorazene  in,  330 

serum  treatment  of,  381 
Diverticula  of  bladder,  175 
Ducts,  ejaculatory,  catheterization  of,  203 
Duodenal  contents,  method  of  obtaining, 
120 
urobilin  and  urobiUnogen  in,  119 
ulcer,  74 

diagnosis  of,  74 

duodenal  alimentation  in  treat- 
ment of,  74 
treatment  of,  75 
Duodeno-urethral    fistula,    spontaneous, 

171 
Duodenum,  diseases  of,  72 
ulcer  of,  heaUng  of,  62 
perforations  of,  60 
Dysentery,  amebic.  89 

distribution  of.  95 
emetine  in.  340 

and  silver  nitrate  in,  95 
bacillary,  95 
Dyspepsia,  adrenal,  48 
syndromes  of,  45 
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EcHiNOCOCcus  cyst  of  Uver  perforating 

into  pleura,  129 
Edema,  sahcylate,  379 
Elephantiasis,  250 

Kondeleon  operation  in,  250 
Emetine,  340 

in  amebiasis,  91 
in  amebic  dysentery,  340 
in  bilharzia  hematuria,  344 
in  carcinoma,  344 
toxic  effects  of,  344 
Emetine-bismuth  iodide,  342 
in  amebiasis,  91 

in  entameba  histoh-tica  carriers, 
94 
Emotional  influences  in  gastro-intestinal 

diseases,  27 
Entameba    histolytica    carriers    treated 

with  emetine-bismuth  iodide,  94 
Enteritis,   chronic,   in  amebiasis,   91 
fecal  analysis  in,  81 
vaccine  therapy  in,  77 


Enterocolitis,    parasitic    forms    of,    fecal 

analysis  in,  82 
Epididymis,  syphilis  of,  208 
Ei)inephrin,  315 

in  Addison's  disease,  315 
Epithelial  tumors  of  lower  extremity,  270 

of  upper  extremity,  268 
Erysipelas,  zinc  in,  404 
Esophagus,  dilatation  of,  24 

diseases  of,  23 
Ethylhydrocuprein,  345 

in  pneumonia,  345 
Eucah'ptol,  346 

in  bronchitis,  346 

poisoning  by,  346 
Euglobulin    in    tuberculoiis    hemoptysis, 

391 
Eupad  in  wound  infections,  242 
Eusol  in  wound  infections,  242 
Exophthalmic  goitre,  quinine  in,  373 

rest  in,  378 
Exostosis,  276 

bursata,  276 

simulating  sarcoma,  277 
Exstrophy  of  bladder,  173 
Extract,  ovarian,  332 

of  parathyroid  gland,  361 

in  paralysis  agitans,  361 


Fatigue,  muscular,  adrenaUn  in,  316 
Fecal  analysis  in  chronic  enteritis,  81 
signs  of  gastric  insufficiency.  111 
of  Uver  disease,  128 
Feeding  after  gastro-enterostomy,  imme- 
diate jejunal,  66 
rectal,  115 
Feet,  shoes  and  care  of,  261 
Fever,  changes  produced  in  gastric  secre- 
tion by,  41 
Fevers,  acute,  renal  function  following, 

149 
Field  ambulance,  218 
Fistula,    duodeno-ureteral,    spontaneous, 

171 
Flavine  in  wound  infections,  243 
Foods,  gastric  response  to,  27 
.    hot,  as  a  factor  in  digestive  disturb- 
ances, 25 
Fractional  test-meal,  30 
Fracture    stretcher    for    suspension    and 

traction  imdcr  x-ray  control,  259 
Fractures,  treatment  of,  by  extension  and 
traction,  259 
in  war,  257 
Furunculosis,  yeast  in,  404 


6 


Gall-bladder    disease,    fractional    test- 
meal  in,  30 

diseases  of,  1 18 
Gall-stones,  118 

etiology  of,  1 18 
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Gangrene,  gas,  245 

color  changes  in  skin  in,  246 
conservative  treatment  of  early. 

247 
method  of  spread  of,  into  living 

tissue,  24G 
recurrence  of,  after  amputation, 

245 
treatment  of,  by  mixed  serum, 
248 
vesical,  caused  by  anaerobic  bacilli, 
185 
CJas  gangrene,  245 
CJastric  acidity,  25 

effect    of    pancreatic    secretion 

on,  118 
observations    on,    after    gastro- 
enterostomy, 69 
by  gas  chain  method,  25 
reduction  of,  37 
affections,  method  of  treatment  for, 

46 
cancer,  53 
disturlmnces,  oxvgen  treatment  for, 

72 
function     following     gastro-enteros- 

tomy,  67 
insufficiency,  fecal  signs  of,  111 
lipase,  25 

muscle  acti\'ity,  37 
response  to  foods,  27 
secretion,   changes  produced  in,   by 

fever,  41 
study,  41 
syy)hilis,  56 

troubles  of  intestinal  origin,  76 
ulcer,  diathermy  in  treatment  of,  72 
healing  of,  62 
Gastritis,  primary  phlegmonous,  55 
Gastro-enteritis,  fecal  analysis  in,  83 
Gastro-entcrostomy,  65 
after-results,  66 
gastri(;  function  following,  67 
immediate  jejunal  feeding  after,  66 
observations  on  gastric  acidity  after, 

69 
postoperative  symptoms  in  patients 

not  dyspepsia-free,  68 
respecting  total  acidity  after,  70 
roentgen  examination  after,   72 
signs  of  digestive  malfunction  after, 

68 
test-meal  observations  after,  69 
Gastro-intestinal  diseases,  emotional  in- 
fluences in,  27 
Gastroptosis,  54 

treatment  of,  55 
Genital  organs,  external,  diseases  of,  199 
Giant-cell   growth   of  bone  and   tendon- 
sheath,  291 
tumors,  290 
Goitre,  exophthalmic,  ((uinine  in,  373 
rest  in,  378 
iodine  in,  350 
Gonorrheal  complement-fixation  test,  206 
Gunshot  wounds  of  bladder,  183 
of  kidneys,  159 


Hay  fever,  pituitary  extract  in,  367 

vaccines  in,  400 
Heart  block,  alpha-iodine  in,  350 
Hehotherapy,  346 

artificial,  347 

in  lupus,  347 

in  surgical  tuberculosis,  346 

in  tuberculous  children,  347 
joints,  347 

in  wounds,  347 
Hematoma,  perirenal,  169 
Hematuria,  bilharzia,  emetine  in,  344 
Hemolytic  jaundice,  123 
Hemophiha,  coagulose  in,  391  * 

Hemoptysis,  tuberculous,    euglobuhn    in, 
391 
thromboplastin  in,  391 
Hemorrhage,  adrenaUn  in,  316 

postpartum,  pituitary  extract  in,  362 

pulmonary,  atropine  in,  321 

turpentine  in,  396 

uterine,  x-rays  in,  403 
Hepatic  troubles,  fecal  analysis  in,  81 
Hexamethylenamin,  348 

in  acute  infectious  diseases,  348 

in  bronchitis,  348 

toxic  action  of,  348 
Hookworm  in  Brazilian  navy,  96 

oil  of  chenopodium  in,  326 
Hospital  ships,  214 

Hospitals    of    American    Expeditionary 
Force,  221 

special,  220 
Hydrochloric  acid,  348 
in  neuritis,  348 
in  sciatica,  348 
Hyoscine,  349 

as  hypnotic,  349 
Hyperacidity,  chronic,  bismuth  in,  323 

gastric,  calcium  carbonate  in,  324 
Hyperchlorhydria,  adrenalin  in,  316 

from  biliary  troubles,  125 
Hjrperthyroidism,  adrenahn  in,  316 
Hypertrophy  of  prostate,  187 


IcTEROHEMORRHAGic  Spirochetosis,  125 
IdiosjTicrasy  to  quinine,  373 
Ileocecal  valve,   incompetency  of,  versus 
Lane's  kink  as  cause  of  ileac  stasis,  99 
Ileas,  116 

adynamic,  116 

treatment  of,  116 
dynamic,  117 
mechanical,  117 
Incompetency   of  ileocecal   valve   versus 
Lane's  kink  as  cause  of  ileac  stasis,  99 
Infections  of  mouth,  18 
wound, 242 

acriflavine  in,  243 
chloramine-T  in,  243 
Dakin's  solution  in,  243 
eupad  in.  242 
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Infections,  wound,  eusol  in,  242 
flavine  in,  243 
lymph  lavage  in,  242 
Injuries,  joint,  254 
nerve,  250 

peripheral,     mechanical     treat- 
ment of,  250 
Intestinal  stasis,  109 
toxemia,  104,  lOS 
chronic,  108 
diet  in,  104 
Intestine,   small,   inflammation  of,   fecal 

analysis  in,  81 
Intestines,  action  of  opium  on,  40 
hcniffn  tumors  of,  83 
effect  of  pituitrin  on,  366 
large  and  small,  diseases  of,  76 
Intramuscular  injections  of  qiiinine,  372 
Intravenous  injection  of  quinine,  370 
Iodide  of  potassium,  367 

intravenous  use  of,  367 
Iodine,  349 
alpha,  350 

in  heart  block,  350 
as  antiseptic,  349 
goitre,  350 
in  tuberculosis,  350 
Iron,  351 

in  anemia,  351 
Ischuria,  pituitary  extract  in,  366 


Jaundice,  spirochetal,  125 
hemolytic,  123 

infectious,   wild  rats   as    carriers   of 
spirochete  of,  129 
Joint  formations,  new   arthroplasty  for, 
257 
injuries,  254 
Joints,  tuberculous,  heliotherapy  in,  347 


Kala-azar,  tartar  emetic  in,  318 
Keratodermia  blenorrhagica,  204 
Kidney,  tuberculosis  of,  162 
Kidnej^s,  blood  plasma  and,  135 
diseases  of,  135,  159 
function  of,  in  acute  nephritis,   149 
following  acute  fevers,  149 
in  seniUty,  150 
tests  of,  142 

in  children,  150 
gunshot  wounds  of,  159 


Lactic  acid  bacilli,  351 

in  leucorrhea,  351 

in  colicky  babies,  353 

in  vulvovaginitis  in  children,  352 
Lavage,  transduodenal,  72 

indications  for,  72 


Lavage,  transduodenal,  technic  of,  72 
Leishmaniosis,  tartar  emetic  in,  318 
Lei)rosy,  chaulmoogra  oil  in,  325 
Leucorrhea,  lactic  acid  bacilli  in,  351 
Leukemia,  benzol  in,  322 

myelogenous,  radium  in,  377 
Lientery,  tissue,  achyha  gastrica  and,  51 
Lipase,  gastric,  25 
Liver  disease,  fecal  signs  of,  128 

diseases  of,  118 

echinococcus    cyst    of,     perforating 
into  pleura,  129 
Locke's  serum  in  sliock,  227 
Lupus,  heliotherapy  in,  347 
Lymph  lavage  in  wound  infections,  242 


M 

Magnesium  sulphate  in  spastic  contrac- 
tions of  colon,  87 
Malaria,  quinine  tannate  in,  369 

tartar  emetic  in,  319 
Mahgnant  disease,  x-rays  in,  403 
Marasmus,  horse  serum  in  treatment    of, 

387 
Marrow-bone  lesions,  303 
Medical    versus    surgical    treatment    of 

peptic  ulcer,  58 
Medullary  bone  lesions,  303 

sarcoma,  304 
Melena  neonatorum,  coagulose  in,  391 
Meningism  due  to  serum  disease,  384 
Meningitis,  serum  treatment  of,  383 
Mercury,  353 

idiosyncrasy  to,  355 
inunctions  in  pruritus,  357 
poisoning  by,  353 
in  pruritus  ani,  356 
Migraine  and  intestinal  stasis,  110 
Military  orthopedics,  260 
Mineral  oil,  357 

Mitral  stenosis,  amyl  nitrite  m,  359 
Morphine,  effects  of,  on  digestive  tract, 
359 
liibitu^s,  treatment  of,  360 
Mouth,  diseases  of,  18 

infections  of,  18 
Muscular  fatigue,  adrenalin  in,  316 
Mustard,  oil  of,  358 
Musterole,  358 

poisoning,  358 
Myocarditis,  chronic,  camphor  in,  324 
Myositis,  ossifying,  295 
Myrtol  in  bronchitis,  346 

poisoning  by,  346 
Myxochondrosarcoma,  310 


N 


Naval  surgery,  213 

Nephi-itis,  acute,  renal  function  in,  149 

blood  Upoids  in,  151 

chronic,  clinical  classification  of,  156 
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Nephritis,  chronic,  etiologic  diagnosis  of, 
and  hypertensive  vascular  de- 
generation, 154 
simulating  brain  tumor,    156 
diet  in,  152 
diuretics  in,  157 
functional   and   anatomical   findings 

in,  151 
war,  137 
Nerve  injuries,  250 

transplantation,  251 
Neuritis,  hydrochloric  acid  in,  34S 
Nitrite  of  amyl,  359 

in  mitral  stenosis,  359" 


Olive  oil,  359 

Operations  for  undescended  testicle,  207 

Opium,  359 

action  of,  on  digestive  tract,  39 
on  intestines,  40 
on  stomach,  39 

effects  of,  on  digestive  tract,   359 
Optochin,  345 

in  pneumonia,  345 
Orthopedics,  miUtary,  2(i0 
Osteomyelitis,  pyogenic,  303 

syphilitic,  303     . 

treatment    of,    secondary    to    com- 
jjound  fracture,  258 

tuberculous,  of  shaft,  303 
Ovarian  extract,  332 

Oxygen    treatment    for    gastric    disturb- 
ances, 72 
Oxyuriasis,  appendicitis  and,  111 
Ozena,  vaccines  in,  401 


Palpation'  of  cecum,  (S5 
Pancreas,  diseases  of,  117 
Pancreatic  secretion,  117 

diabetes,  117 

effect  of,  on  gastric  acidity,  118 

troul)les,  fecal  analysis  in,  81 
Pancreatitis,  acute,  118' 
Paralysis     agitans,     parathyroid     gland 

extract  in,  3(11 
Parathyroid  gland  extract,  361 

in  paralysis  agitans,  361 
Paresis,  mercury  inimctions  in,  357 
Perforations    of    gastric    and    duodenal 

ulcer,  60 
Periosteal  giant-cell  sarcoma,  299 

sarcoma,  299 
Periostitis,  syphilitic,  297 

traumatic  ossifying,  297 
Perirenal  hematoma,  169 
Peristalsis,  reverse,  42 
Peritoneum,  130 
Peritonitis,  pneumococcic,  133 

tuberculous,  132 
Phenolsulphonephthalein    test     of    renal 
function,  147 


Phosphorus,  361 

in  rickets,  362 
Pituitary  extract,  362 

before  tonsillectomy,  362 
in  diabetes  insipidus,  364 
effect    of,    on    dailv    output    of 
urine,  366 
on  intestines,  366 
in  hay  fever,  367 
in  incomplete  abortion,  364 
in  ischuria,  366 
in  paralysis  of  bowel,  366 
in  postpartum  hemorrhage,  362 
Placental,  extract,  367 
Pneumococcic  peritonitis,  133 
Pneumonia,  ethylhydrocuprein  in,  345 
postoperative,  231 
serum  treatment  of,  387 

asthma  complicating,  389 
Poisoning,  acute  mercuric  chloride,  trans- 
fusion in,  154 
PoUomyelitis,  serum  treatment  of,  382 
Potassium  iodide,  367 

intravenous  use  of,  367 
Preoperative  treatment,  229 
Prohferation  of  gastric  membrane  follow- 
ing ingestion  of  wool-fat,  57 
Prostate,  calcuh  of,  195 
cysts  of,  195 
diseases  of,  187 
hypertrophy  of,  187 
Prostatectomy,  advisability  of,  in  presence 
of  spinal  cord  lesions,   190 
end-results  after,  190 
suprapubic,     secondary     closure     of 
vesical  wound  after,  193 
Proteins,  368 

in  asthma,  368 
Proteinuria,    Bence-Jones,    in    hyperten- 
sion, 151 
Pruritus  ani,  mercvu-y  in,  356 
Pseudo  prostatism  of  alcoholic  origin,  198 
Pyelitis,  non-surgical,  chronic,  167 
Pyorrhea,  arsj^henamin  in,  321 


Quinine,  369 

amblyopia,  374 

in  exophthalmic  goitre,  373 

idiosyncrasy  to,  373 

intraiuuscular  injections  of,  372 

intravenously,  370 

l)rophylactic  use  of,  373 

t annate  in  malaria,  369 
Quinoformol  solution  in  war  surgery,  240 


R 


Radium,  375 

action  of,  on  hematopoietic  system, 

378 
and  j-rays  in  treatment  of  tumors, 

274 
in  malignant  disease,  375 
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Radium  in  myelogenous  leukemia,  377 

in  treatment  of  vesical  tumors,  177 
Rats,   wild,   as   carriers  of  spirochete  of 

infectious  jaundice,  129 
Reconstruction,  262 

Rectal  conditions  in  chronic  constipation, 
107 
feeding,  115 
Rectum,  cancer  of,  and  pelvic  colon,  98 
Regimental  aid  posts  and  treatment  of 

wounded  in  zone  of  action,  218 
Renal  function  in  acute  nephritis,  149 
following  acute  fevers,   149  . 
in  senilitv,  150 
tests  of,  142 

in  children,  150 
insufficiency  in  urticaria,  157 
test-meals,  146 
Rest,  378 

in  exophthalmic  goitre,  378 
in  tuberculosis,  379 
Reverse  peristalsis,  42 
Rheumatic  fever,  acute,  salicylates  in,  379 
Rickets,  phosphorus  in,  362 
Roentgen    examination    after    gastro- 
enterostomv,  69 


S 


Salicin,  379 
Salicylates,  379 
Salvarsan  in  amebiasis,  91 

effects  of,   adrenalin  to  relieve  dis- 
agreeable, 315 
Sarcoma,  giant-cell,  periosteal,  299 
medullary,  304 
periosteal,  299 

ossifying,  301 
of  skin,  274 
of  soft  parts,  274 
Scabies,  balsam  of  Peru  in,  321 
in  children,  storax  in,  322 
Scarlet  fever,  serum  treatment  of,  386 
Sciatica,  hydrochloric  acid  in,  348 
Sea  sickness,  adrenalin  in,  316 
Secretion,  pancreatic,  117 

effect  of,  on  gastric  acidity,  118 
Senility,  renal  function  in,  150 
Serum  beef,  in  treatment  of  anthrax,  380 
of  wounds,  381 
treatment,  380 

of  anthrax,  380 
of  diphtheria,  381 
of  marasmus,  387 
of  meningitis,  383 
of  pneumonia,  387 
of  poliomyelitis,  382 
of  scarlet  fever,  386 
of  tetanus,  385 
Ships,  hospital,  214 
Shock,  223 

etiology  of,  223 

postoi)erative  hemorrhage  and  car- 
diac dilatation,  227 
transfusion  in,  393 
treatment  of,  225 


Shock,  treatment  of,  I^)cke's  serum  in,  227 

in  war  wounds,  224 
Shoes  and  care  of  feet,  261 
Sigmoiditis,  fecal  analysis  in,  82 
Silver,  389 

in  chronic  diarrhea,  389 
Skin,  sarcoma  of,  274 
Sodium  arsenate  in  soft  chancres,  320 

bicarbonate,  effect  of,  in  stomach,  35 

chloride  excretion,  148 

versus  potassium,  389 
Special  hospitals,  220 
S])ir()c]i('tal  jaundice,  125 
Spirochetosis,  icterohemorrhagic,  125 
Stasis,  colon,  109 

intestinal,  109 

migraine  and.  110 
Stomach,  action  of  opium  on,  39 

diagnosis,  rapid,  41 

dilatation  of,  from  atony,  42 

diseases  of,  25 

effects  of  antacids  in,  34 

syphilis  of,  56 

tuberculosis  of,  57 

ulcer  of,  medical  versus  surgical  treat- 
ment, of,  58 
perforations  of,  60 
Storax  in  scabies  in  children,  322 
Strophanthus,  390 

in  cardiac  failure,  390 
Surgery,  acidosis  in,  224 
Syndromes  of  dvspepsia,  45 
Syphilis  of  bladder,  180 

of  epididymis,  208 

of  stomach,  56 
Syphihtic  osteomyehtis,  303 

periostitis,  297 


Tapeworm  in  Argentine,   96 
Tartar  emetic,  318 

in  kala-azar,  318 
in  leishmaniosis,  318 
in  malaria,  319 
Test,  gonorrheal  complement-fixation,  206 
Test-meal,  fractional,  30 

in  duodenal  ulcer,  31 

in  gall-bladder  disease,  30 

in  gastric  carcinoma,  31 

ulcer,  31 
in  pernicious  anemia,  31 
observations     after     gastro-enteros- 
tomy,  69 
Test-meals,  renal,  146 
Testicle,  undescended,  operations  for,  207 
Tests  of  renal  function,  142 
Tetanus,  248 

serum  treatment  of,  385 
Theocin,  391 

as  diuretic,  391 
Thrombojjlast  in,  39 1 

in  tuberculous  hemoptysis,  391 
Thvmus,  hvperplasia  of,  a--rays  in,  403 
Thyroid  extract,  392 

in  amenorrhea,  392 
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Thyroid  extract  in  uterine  bleeding,  392 
Tonsillectomy,  pituitary  extract  before, 

367 
Toxemia,  intestinal,  chronic,  108 

diet  in,  104 
Transduodenal  lavage,  72 
indications  for,  72 
technic  of,  72 
Transfusion,  392 

in  acute  mercuric  chloritle  ]3oij<()ning, 

154 
in  shock,  393 
Traumatic  ossifying  periostitis,  297 
Tuberculin,  395 

in  tuberculosis,  395 
Tuberculosis,  iodine  in,  350 
of  kidney,  162 
rest  in,  379 
of  stomach,  57 
surgical,  heliotherapy  in,  346 
tuberculin  in,  395 
Tuberculous  peritonitis,  132 
Tumor,  brain,  chronic  nephritis  simulat- 
ing, 158 
Tumors,  266 

of  bladder,  177 
bone,  276 

benign,  277 
malignant,  293 
epithelial,  of  lower  extremity,  270 

of  upper  extremity,  268 
giant-cell,  290 
of  intestines,  benign,  83 
radium  and  x-ray  in  treatment  of, 
274 
Turpentine,  396 

in  hemorrhage,  396 
Typhlitis,  chronic,  fecal   analysis    in,    81 
Tyramin  hydrochloride,  396 


Ulcer,  duodenal,  74 

diagnosis  of,  74 

duodenal  alimentation  in  treat- 
ment of,  74 
fractional  test-meal  in,  30 
healing  of,  62 
perforations  of,  60 
treatment  of,  75 
gastric,  diathermy  in  treatment  of,  72 
fractional  test-meal  in,  31 
healing  of,  62 
perforations  of,  60 

peptic,  medical  versus  surgical  treat- 
ment of,  58 
Ulceration,  intestinal,  fecal  analysis  in,  82 
Urethra,  diseases  of,  199 
Uric  acid,  urea  and  creatinin,  144 
Urine,  effect  of  pituitrin  on,  366 
Urobilin   and  urobilinogen   in   duodenal 

contents,  119 
Urticaria,  renal  insufficiency  in,  157 
Uterine  bleeding,  thyroid  extract  in,  392 


Vaccines  in  arthritis,  397 
in  asthma,  400 

in  colon  bacillus  infections,  400 
comljined  vaccination  with,  79 
in  hay  fever,  400 
in  ozena,  401 
typhoid,  397 
in  whooi)ing  cough,  399 
Valvular  heart  disease,  digitahs  in,  335 

lesions,  camphor  in,  325 
Veratrum  viride,  401 

in  eclampsia,  401 
Veronal,  402 
Vesical  diverticula,  175 

gangrene  caused  by  anaerobic  bacilli, 

185 
syphilis,  180 
tumors,  177 
Vincent's  angina,  19 
blood  in,  21 
diagnosis  of,  22 
duration  of,  21 
exciting  cause  of,  20 
symptoms  of,  21 
treatment  of,  22 
Vulvovaginitis    in    children,    lactic    acid 
bacilli  in,  352 

W 

War,  anesthesia  in,  228 

fractures  in,  257 

literature,  215 

nephritis,  137 
^Vhooping  cough,  bromoform  in,  323 

vaccines  in,  399 
Wound  infections,  242 

treatment,  233 
Wounds,  beef  serum  in  treatment  of,  381 

of  bladder,  gunshot,  183 

of  bloodvessels,  252 

gunshot,  excision  and  suture  of,  under 
local  anesthesia,  237 

heliotherapy  in,  347 

of  kidney,  gunshot,  159 

war,  sho(;k  in,  224 


X-RAYS,  402 

in  armj^,  220 

in  hyiierplasia  of  thymus,  403 

in  n)aligii;iiit  disease,  402 

radium  and,  in  treatment  of  tumors, 

274 
in  uterine  hemorrhage,  403 


\ 


Yeast,  404 

in  acne,  404 

in  furnuculosis,  404 


Vaccine  therapv  in  chronic  enteritis,  77  I  Zinc,  404 
Vaccines,  397     '  in  erysij)clas 
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